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PRECIS 
This thesis delineates the problem of reproductive 
wastage in Australia. In its major objectives it is a 
pioneering endeavour, in this country, to study the 
influence of various demographic variables in the inter-
state variation in late foetal and infant mortality. The 
variables selected are legitimacy, place of residence, age 
of mother and parity. The great bulk of the data 
employed in this investigation is derived from the annual 
bulletin, Demography - the official publication of vital 
statistics in Australia - the Year Books of the Commonwealth 
of Australia and the annual Statistical Registers or Year 
Books of the individual states. Much of the fact-finding 
analysis is, however, marred by the inadequacy, and various 
other shortcomings, of basic data. This phenomenon is 
probably not unusual in pioneering studies. 
This thesis comprises six chapters. In Chapter I, 
the major studies on stillbirths and infant mortality 
undertaken previously in this country are briefly reviewed 
and the main objectives of the present study are outlined. 
The remaining section of this chapter describes the salient 
features of the vital registration system in the states. 
Special emphasis is laid on the non-uniformity in the 
definitions of stillbirth that exist between states. Using 
data for New South Wales, an estimate of the effect of 
restricting the criterion of 'evidence of life ' to 'breathing ' 
on the statistics for stillbirths and infant deaths is 
arrived at. 
Chapter II deals with the trends and levels in late 
foetal and perinatal mortality. The changes in mortality 
in Australia during 1935-66 are discussed in relation to the 
developments in medical technology, the expansion of 
medical services and the improvements in social and 
economic conditions. Attention is drawn to the recent 
x vi. 
deceleration in the decline in mortality and its adverse 
effects are measured. The residual problem of stillbirths 
is defined using the available data on causes of stillbirths 
for New South Wales and Victoria. Both late foetal and 
perinatal mortality are found to be statistically signific-
antly higher in New South Wales and Queensland than in 
the other states especially in the post-war period. 
Chapter III provides a comprehensive analysis of the 
pattern of change in infant mortality and its major 
components. The favourable effects of chemotherapy, public 
health activities, increased facilities for medical care 
and the improvements in the standards of living in the war-
time and post-war improvement in mortality are critically 
examined. A comparative analysis of the post-war trends in 
infant mortality in Australia, the Netherlands , Norway and 
Sweden is made. It points to the early slowing down of 
the decline in mortality in Australia relative to the three 
countries. Detailed analysis of the mortality trends by 
age at death and cause of death indicates the important 
role of mortality in early infancy and mortality from the 
so-called endogenous causes in this deceleration. Here 
again, mortality in New South Wales and Queensland is found 
to be generally higher than in the other states. The 
latter's advantage is marked in both early-neonatal and post-
neonatal mortality. 
Variation in mortality with legitimacy, place of 
residence and season of death are studied in Chapter IV. 
Some tentative explanations are offered for the continuing 
xvii. 
differentials in late foetal and infant mortality. The 
probable role of the artifact of legitimisation in the 
complete abridgement of the differentials in infant 
mortality is also explained. In the examination of 
metropolitan/non-metropolitan differentials in intra- and 
extra-uterine mortality attention is focussed on the 
disadvantage of non-metropolitan areas in the post-war years. 
By a process of standardisation, it is shown that both 
legitimacy and place of residence are relatively unimportant 
as determinants of late foetal or infant mortality. Further, 
their role in state variations in these form of mortality 
is also very limited. 
Age of mother is also relatively unimportant as a 
causal factor. Parity alone and age and parity (combined), 
however, account for a considerable proportion of the 
inter-state differences in late foetal or infant mortality. 
Standardisation, however, does not completely eliminate 
the disparities. These are the major conclusions reached 
in Chapter V. Because of the lack of basic tabulations of 
stillbirths or infant deaths by age of mother and parity 
for all states these results are arrived at using an indir e ct 
method of standardisation. The rates for England and Wa les 
for 1949-50 are taken as 'standard ' . The reasons for 
selecting these rates and the characteristic pattern of var-
iation in stillbirths and infant deaths are outlined. 
Chapter VI summarises and discusses the principal 
findings of this retrospective survey. Attention is 
focussed on the residual problem of reproductive wastage 
and the saving of foetal and infant life. 
CHAPTER I 
I NTRODUCTI ON 
By conservative estimate 1225 conceptions are necessary 
to produce 1000 infants surviving their first year of 
life. Of the wasted pregnancies about 150 terminate 
in abortion (at least one-half of which are induced), at 
least 30 result in stillbirths, and the other 45 infants 
are born alive but die before their first birthday 
(infant mortality). 
J. Yerushalmy, 'Infant and Materna l 
Mortality in the Modern World 'l 
Between the mid-1950 ' s and the mid-1960 ' s in Australia 
about fifty thousand potential citizens were lost through 
death in infancy. The ante- and intra-partum deaths of 
viable foetuses (stillbirths 2) were responsible for a loss of 
another thirty-five thousand prospective lives. Taking 
Yerushalmy's above hypothetical figures on their face value 
the total reproductive wastage (foetal and infant deaths 3 ) 
would have amounted to at least one-quarter million lives 
during that period. This amounts to nearly three-tenths of 
the deaths at all ages in post-natal life recorded during the 
corresponding period in this country. 
On numerical grounds alone, the incidence and aetiology 
of this enormous, and probably unnecessary, waste of human 
lives merits study. The demographic, social and economic 
aspects of this problem are equally important, and have 
been emphasised by numerous research workers. 4 
1J.Yerushalmy, 'Infant and Maternal Mortality in the Modern 
Wor1d ' , The Annals of the American Academy of Political and 
Social Sciences, vol. 237, 1945, p.134. 
2Sti11births include ante- and intra-partum deaths of foetuses 
of 28 weeks ' gestation and more. The term late foetal death is 
used synonum to stillbirth. 
3Infant deaths include deaths of children in the first year 
of life. 
4See for example, R.M. Titmus, Birth, Poverty and Wealth, 
London, 1943, pp. 11-21 ; I.Sutherland, Stillbirths, Their 
Epidemiology and Social Significance , London, 1949, p.l 
2 . 
1.1 Previous Studies in Australia. 
Numerous studies on stillbirths and infant mortality 
have been undertaken in the past. The first comprehens ive 
analysis of the levels and tren ds in infant morta lity in 
Australia and its six states was made by Cu mpston in 1928, 
as a part of his retrospect survey of mo r tal ity and hea lt h 
conditions in Australia l . The study covere d t he 57-year 
period, 1870 - 1926. He drew attention to the dramatic and 
conspicuous fall in infant mo rtality experienced after the 
turn of the century , and critically examined its probab le 
association with the public health and other preventive 
measures carried out by the Commonwealth and Sta te Governments 
around that period. Using the statistics for Victoria, as 
the relevant tabulations for other states were lac king, he 
demonstrated the important changes in the mo rt a lity rates 
for principal subdivisions of first year and t he major caus es 
of death. 
Exley also examined the same infa nt mortality rates in 
5-yearly intervals 2 . He noted marked differ en ces in the 
pattern of development in the rates f or va rio us states an d 
interpreted it as 'o wing to differing climatic and de velop-
mental conditions'. His paper dealt mainly with t he infant 
mortality rates for Austr a lia a s a who le for the ~e r iod 
1906 - 30. He analysed these rates by age, cause of death and 
sex of infant; described and discussed the seasona l pattern 
of variation in mortality , and the legi timacy differentia ls 
i n i nfant mortality ; and presented stillbirth rates by sex 
for Western Australia for 1906-30. 
1 J.H.L. Cumpston , Health and Disease in Au str a lia - A History. 
2 
Chapter vii, Infant Mortality, Me lbourne, 1928. 
H.J. Exley, 'Infantile Mortality i n Aust r a lia , 1906 -30', 
Journal of the Royal Statistic a l Society, vol. xcv, part iv, 
1932,~684-94. 
3. 
Turne~ compared the infant mortality rates for 
Queensland for 1932-6 with those for South Australia, by age 
at death. His main objective was to determine the factors 
underlying the high mortality in the former state, relative 
to the latter, after 1931, prior to when the two states had 
exhibited the lowest rates amongst states. He found that the 
mortality in the first month followi~ g birth, when deaths arise 
primarily from prenatal causes, was significantly higher in 
Queensland and particularly in her capital city Brisbane, than 
in South Australia and her capital city Adelaide. He attrib-
uted it to the great deficiency of milk in the diet of 
pregnant women in Queensland. 
Cuthbert 2 made a detailed study of infant mortality in 
New South Wales during 1881-1945. The major features of his 
analysis are very similar to those of Exley's analysis of 
infant mortality in Australia, described above. Edwards 3 
examined the trends in infant mortality rates of various age 
intervals, and causes of death in Western Australia during 
1911-45. It was an endeavour to e >q:>lain the past improvement 
in infant mortality and to identify the possibilities of 
reducing it further. He also analysed the 193 stillbirths 
notified to the Department of Public Health in Western Australia 
during 1948, by cause of death. These notifications were 
received in connection with a special enquiry on stillbirths 
undertaken by the Department during 1948. In a following paper, 
Snow and Pearson 4 published the preliminary findings of the 
428 stillbirths and neonatal deaths recorded in that survey 
during the l7-month period from August 1, 1949, when autopsies 
~J. Turner, Maternal Nutrition and Neonatal Deaths: A 
of the Neonatal Mortality Rates of Queensland and South 
Medical Journal of Australia, voLl, 1938, pp.490-3. 
comparison 
Australia' 
2G. J . Cuthbert, 'Infant Mortality in New South Wales', tledical 
Journal of Australia, voLl, 1950, pp.72-80. 
3J . C. Edwards, 'The Nature of the Decline in the Loss of Infant 
and Foetal Life: A Study in Western Australian Vital Statistics', 
Medical Journal of Australia, vol.l, 1951, pp.853-6. 
4D. J . R. Snow and A.T. Pearson, 'Stillbirths, Neonatal Deaths, and 
Pre mat u reB i r t h sin W est ern A u s t r ali a I, Me d i cal J 0 urn a 1 0 f 
Australia, vol.l, 1951, pp.856-9. 
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in Perth became compulsory, to December 31, 1950 and discussed 
the aetiology of various causes of stillbirths. 
Lancaster l studied the changing patterns of the causes 
of infant death and their relation to the decline of infant 
mortality during 1908 - 35. The analysis formed a part of his 
general survey of mortality in this country and was based on 
national statistics only. Forster 2 analysed the causes of 
the 817 sti l lbirths registered in Victoria durin g 1953, when 
compulsory registeration of stillbirths was first enforced. 
He also discussed various limitations of the information 
required in the existing registration form and recommended 
certain improvements. An amended form was adopted in Victoria 
in 1959. In a subsequent study Townsend 3 explicitly analysed 
the statistics on causes of stillbirth recorded between 1953 
and 1961 in that state. He discussed the aetilogy of the 
causeS of stillbirths and suggested measures for their prevention. 
An annual survey of perinatal deaths has been conducted 
by the Department of Public Health in Ne w South Wales since 
19624. The statistics on perinatal deaths ta bulated by cause 
of death, age of mother and her previous pregnancies , wei ght 
and length of gestation at birth of infant and statistical 
divisions of states have been published annually. The Consult-
ative Council on Maternal and Perinatal Mortality5 has also 
carried out an annual survey of neonatal deaths in Victoria 
since 1962. Beginning 1965 stillbirths have also been 
lH.O. Lancaster, 'Infant Mortality in Australia ' , Medical Journal 
of Australia, vo1.2, 1956, pp.100-8. 
2F. M. C." Forster, 'A Study of Stillbirths in the State of 
Victoria - 1953 1 , Medical Journal of Australia , vol. 1 , 1957,pp.72-4. 
3L. Townsend, 'Stillbirths in the State of ~ictoria, 1953 to 
1961 1 , ~~edical Journal of Australia, vo1.2, 1962, pp.403-6. 
4perinatal deaths, New South Wales, Bureau of Census and Statist-
ics, (Mimeographed) 1962 - 6. 
5The Consultative Council on Maternal and Perinatal Mortality, 
Survey of Neonatal Deaths in Victoria: Annual Reports, 1962-4 ; 
Survey of Perinatal Deaths in Victoria: Annual Reports, 1965-6, 
Department of Health, Victoria, ~lbourne. 
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investigated. The major findings have been published in the 
annual reports of the survey. 
In the above review we merely outlined the objectives 
and scope of various important studies on stillbirths and 
infant mortality undertaken in this country. 
made to present the details of the findings. 
No attempt was 
We shall discuss 
them at appropriate places in the following chapters. 
1.2 Aims and Organisation of the Present Study. 
The present study aims at analysing the levels and trends 
in late foetal and infant mortality in Australia and its six 
states during the 32-year period 1935-66. Our primary 
objective here is to determine the extent and nature of the 
disparity in the late foetal, perinatal l and infant mortality 
rates of various states and to ascertain the role of various 
biological and social factors , namely, legitimacy, place of 
residence, age of mother and parity in the inter-state variation 
in these mortalities. 1935 is taken as the starting point 
primarily because from then onwards the statistics on stillbirths 
are available for at least four-fifths of the population in 
this country and the data for the remaining population, which 
are missing for only a few years at the beginning of the period 
under review, can be estimated using reasonable conjectures. 
As a background to this analysis the various features of vital 
registration systems in this country including the completeness 
of the reporting of vital events are discussed in the remaining 
sections of this chapter. 
There are five more chapters in this thesis. Chapter 2 
Analyses and discusses the levels and trends in late foetal 
and perinatal mortality. Chapter 3 presents a si milar analysis 
for infant mortality and its components. Chapter 4 describes 
the variation in late foetal and infant mortality by legitimacy 
and place of residence and also outlines theseasonal pattern of 
variation in infant mortality. Moreover, it also gives the 
lUnless stated otherwise perinatal deaths include stillbirths 
and deaths in the first week following birth. 
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role of legitimacy and place of residence in the over-all 
improvement in each of the three mortality rates over the 
years under review and deals with the inter-state variation. 
Chapter 5 provides similar effects of age of mother and parity. 
Chapter 6 summarises and discusses the major findings. 
1.3 Development of the Vital Registration System. 
The establishment of civil registration of vital events 
in Australia dates back to the middle of the nineteenth 
century. As the enactment of the legislation on vital regist-
ration is an independent function of the state governments in 
this country, registration began in different years in different 
states. Tasmania was the first state to introduce the civil 
registration of births, deaths and marriages in 1838. New 
South Wales and Queensland (then part of New South Wales) were, 
on the other hand, the last to legislate for it in 1856. 
The statutory provisions for the compulsory registration 
of stillbirths are of comparatively recent origin in all 
states. These provisions supplement the pre-existing 
legislation for the registration of births, deaths and marriages. 
Western Australia was the first state to amend its legislation 
on vital registration to include stillbirths in 1907. Over 
the next quarter of a century resolutions were passed by some 
committees and conferences urging the introduction of the 
compulsory registration of stillbirths throughout Australia l , 
1 In 1916 the Departmental Committee appointed to report 'upon the 
principal causes of death and invalidity in the Commonwealth of 
Australia' recommended that all stillbirths occurring in 
Australia should be registered, (See:J.H.L.Cumpston, Health and 
Disease in Australia, A History, Melbourne, 1928). Similarly at 
the Conference of Statisticians held in Perth in 1926 it was 
resolved that a uniform system for the registration of still-
births should be adopted throughout Australia. It was further 
resolved that to ensure comparability of data, the definition of 
stillbirth should be that employed in the Maternity Allowance Act 
and that 'it is desirable that the definition of stillbirth at 
present used in that Act be amended in the direction of the 
recommendations of the Australian Royal Commission of Health and 
of the Health Committee of the League of Nations, so as to 
specify period of gestation, length of foetus, or both, and the 
determination of stillbirth by the fact that the child has never 
breathed', See: Report, Resolutions and Agenda of the Conference 
of Statisticians of Australia and New Zealand, Perth, 1926, p.4. 
The resolution was reaffirmed at the subsequent conferences of 
the Statisticians. 
but no immediate action in this regard was taken by the 
authorities concerned in the other states. 
In 1934 New South Wales became the second state to 
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legislate for the compulsory registration of the event. South 
Australia followed two years later, in 1936, Victoria in 1952 
and Queensland in 1958. In Tasmania stillbirths are not 
registered but cases are notified to the local authorities in 
accordance with the provisions of the Notification of Births 
Act 1910. The registration of stillbirths has been obligatory 
in the Australian Capital Territory since 1930 and in the 
Northern Territory since 1940. 
Prior to the introduction of compulsory registration, 
however, stillbirths were notified in almost all states under 
different acts such as the Nurses Regist'ration Act, the 
Notification of Births Act, the Maternity Allowance Act and 
the Cemetries Act. The details are given in appendix A. These 
notifications are in addition to, and not substitutions for, 
the requirements of any act relating to the registration of 
stillbirths. They are required for purposes other than those 
for which, conventionally, the records of vital events are 
1 
obtained under a vital registration system For example the 
primary objective in passing the Notification of Births Acts 
was to obtain information regarding the occurrence of a birth 
(live or still), as soon as possible after delivery, to enable 
the nurses at the infant welfare centre of the area to visit 
the house to which the birth relates. Another difference is 
that the notifications under these acts are not furnished to 
the Registrars of Births, Deaths and Marriages - the officials 
authorised under a vital registration system - but to various 
other authorities (appendix A). The statistics for Victoria 
and Queensland prior to the compulsory registration of still-
births and for Tasmania throughout the period under review, 
1 For a brief discussion of the purposes for which the vital 
events are recorded under a vital statistics system, see, 
United Nations, Handbook of Vital Statistics Methods, United 
Nations, New York, 1955, pp.5 and 7-8. 
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are based on these notifications l . 
1.4 Definition - A Problem. 
One of the major issues in vital registration is how to 
distinguish a stillbirth from a live birt h . The main 
criterion involved is the 'evi dence of life ' , i.e. wh ich 
specific signs of life, breathing, beating of the heart, 
pulsation of the umbilical cord, movements of the voluntary 
muscles, etc. should be relie~ upon to distinguish the still -
born from the live-born foetus. The issue is im portant because 
the variation in the definition of stillbirth with regards to 
the criterion of 'evidence of life ' is known to affect the 
number of both the stillbirths and the infant deaths , though 
2 to a varying degree It will therefore be instructive to 
study the variations in the state definitions of still birt h . 
First we shall consider the definitions provided in t he Births, 
Deaths and Marriages Acts. These definitions are given in 
appendix A. 
The differences are remarkable. In New Sout h Wales, and 
the two Territories , 'breathing' is regarded as the sole proof 
of life. In Victoria, Queensland and South Australia other 
signs of life besides breathing are also considered. In 
Western Australia, on the other hand, the criterion of life is 
not specified ; any child not born alive is regarded as a 
still-born child. 
In almost every state the definitions of stillbirth set 
forth in the acts requiring its notification are inconsistent 
with fue definitions given in the acts requirin g its co mp ulsory 
registration. Under the Nurses Registration Act , for inst an ce, 
a stillbirth is defined as Ian infant wh ich is of seven or 
more months of intra - uterine development but ~ich was not born 
1 
. For details see appendix A. 
2See: National Centre for Health Statistics, International 
Comparison of Perinatal and Infant Mortality: The United States 
and Six West European Countries by H.C. Chase , PHS Publ .No. 1000, 
series 3, No.6, Washington, 1967, p.10 ; World Health Organis -
ation, Report on Definition of Stillbirth and Abortion, by Percy 
Stocks, WHO/HS/STDEF/4.February 1950. 
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alive ' . This definition is uniform for all states except 
Western Australia. The Western Australian regulations have 
a variation in the concluding phrase which reads, 'after being 
completely born it has not breathe d or sho wn any evidence of 
1 . f I 1 1 e . Likewise , for the purpose of the Maternity Allowance 
Act 1912-43 which is enforced uniformly in all states it is 
specified that , 'where the child is not born alive or dies 
within 12 hours after birth a medical certificate must be 
furnished that the child was a viable child ' . A similar lack 
of specificity with regards to the criterion of life is also 
noted in the definition of stillbirth provide d in the 
Notification of Births Acts in all states (appendix A). Under 
these circumstances, very obviously it is hardly possible to 
surmise the general practices followed by the persons present 
at a delivery, regarding their interpretation of the event as 
well as the implementation of t he la w about the event. 
The second important criterion in the definition of 
stillbirth is the criterion of 'physical viability'. It is 
meant to distinguish a stillbirth from an abortion and implies, 
in . general, the minimum period of utero-gestation after which 
a foetal death is to be reported. In New South Wales, Western 
Australia and the two terri·tories (prior to 1963) the desired 
minimum period of gestation is 28 weeks and in the rest of 
the states seven mont hs , the approximate equivalent of 28 weeks. 
But the important point is that the definitions for New South 
Wales, Victoria and the two territories specify some supple-
mentary criterion of viability. The definition of New South 
Wales includes in addition to the foregoing any fo e tus wh ic h 
measures 14 inches or more in lengt h at birth. Similarly t he 
Victorian defimtion specifies that if the duration of pregnancy 
is not reliably ascertainable , any dead - born foetus we i gh ing 
not less than two pounds and twelve ounces should be considered 
as stillborn. Likewise in the Australian Capital Territory 
and the Northern Territory, weight (400 grammes or over) is 
1 J.H.L. Cumpston, op.cit., p.182. 
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used as an alternate criterion. 
From the foregoing discussion however it should not, 
in any way, be implied that a need for attaining uniformity 
in definitions was never felt. The conferences of Statisticians 
have, over the last many decades, a lways urged the adoption 
of a uniform definition of the event l . To ensure a sound basis 
for the international comparison of these statistics the Wo rld 
Health Organisation also recommended , in 1950, a def inition 
of foetal death and a number of accompanying tabul at ion 
practices to be adopted by its member countries. Despite 
these efforts the variations in definitions, undesirable as 
they are, still exist. The failure to achieve a uniformity 
is due mainly to the fact that the alterations in the definition 
of stillbirths necessitate a corresponding amendment in the 
other legislations (Criminal Code, for instance) of states. 
1.5 Effect of the Lack of Uniformity in the Definition of 
Stillbirth. 
Disregarding for the moment the possible variation in 
the practices of medical personnel regarding their interpretation 
of the law about the event, it is desirable to assess the 
numerical effect, if possible, of the observed variation in 
the definition of stillbirth on the statistics of stillbirths 
and related events. 
The only data which provide an opportunity for such a 
fact finding analysis relate to the state of New South Wales . 
Nevertheless it is only possible to study the variation in 
the definition with regards to the criterion of 'evidence of 
1 i fe I • Since 1962 an annual 'Perinatal Mortality Surveyl has 
been conducted in this state and the perinatal deat hs have been 
tabulated by the 'time of cessation of heartbeat'. Wh ere the 
death occurred 'after the delivery' further investigations 
were made to establish whether the child breathed or not and 
appropriate sub - tabulations are published. Table 1.1 is 
derived from the statistics of perinatal deaths for the year 
lSee footnote to page 1. 
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1965. It gives the expected alterations in t he stillbirth 
rate and the infant mortality rate, if the WHO definition had 
been adhered to. The WHO Subcommittee on 'Definition of 
Stillbirths and Abortion ' has defined a stillbirth as a 
'late foetal death' or 'the death prior to the compl e te 
expulsion or extraction from its mother of a product of 
conception which has attained 28 or more weeks of gestation. 
The death is indicated by the fact that after such separation 
the foetus does not breathe or show any other sign of life , 
such as beating of the heart, pulsation of the ~mbilical cord 
or definite movement of the voluntary muscles ' . 
From the following table it is estimated that if this 
more comprehensive definition had been used in place of the 
existing definition which puts the main emphasis on 'ab sence 
of breathing' , the stillbirth rate for New Sout h Wales in 
1965 would have been nearly 3.7 per cent lower than the 
observed rate. The difference is small , but is still 
fractionally higher than the corresponding estimate of 3.0 
per cent derived by Percy Stocks from the Statistics for England 
and Wales for the years 1946-7. 2 
TABLE 1.1 EFFECT OF WHO DEFINITION OF STILLBIRTH ON THE 
STATISTICS OF STILLBIRTHS AND INFA NT DEATHS: NEW 
SOUTH WALES: 1965. 
Event N. S. W. De f i nit ion WHO Definition 
No. Rate No. Rate 
Stillbirths a 947 11 .98 912 11 .54 
Deaths under one week b 992 12 . 71 1027 1 3 . 15 
Deaths under four weeks b 1087 13.92 1122 14.37 
Deaths under one yearb 1492 1 9 . 1 1 1527 19.55 
Perinatal Deaths a 1939 24.41 1939 24.41 
a Per 1000 live and stillbirths. 
b Per 1000 live births. 
Source: Calculated from the statistics given in Demography 
Bulletin No. 85 and 'Perinatal Death Surveyl 1965 , 
New South Wales, p.16. 
In contrast to its effect on the stillbirth rate, the 
adjustment would have increased the infant mortality rate by 
lUnited Nations, Handbook of Vital Statistics Methods, op.cit. 
p . 54. 
2World Health Organisation, Report on Definition of Stillbirths 
and Abortion, op.cit. 
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approximately 2.3 per cent, the early-neonatal mortality rate 
by 3.5 per cent and the neonatal mortality rate by 3.2 per 
cen t. The perinatal mortality rate, however, would have 
remained unaffected. The figure estimated for infant mortality 
closely approximates the earlier estimate of 2.5 per cent 
obtained by Hamenway et al~ from an analysis of 1741 births 
which occurred in the Boston lying-in hospital in 1926. 
1.6 Registration and Statistical Requirements. 
In addition to the variation in the definitions noted 
in the foregoing there are well marked inconsistencies in the 
registration requirements and statistical practices regarding 
births as well as deaths among states. Their relative effect 
on the statistics may be very small but it would be of interest 
to review them in brief. 
The statutes for New South Wales and Western Australia 
provide that the 'stillborn child shall be registered in both 
the register of births and the register of deaths and for all 
purposes of registration of births and deaths the child shall 
be deemed to have been born alive and subsequently died'. 
Until 1962 the statutory provisions in the Australian Capital 
Territory and the Northern Territory were analogous to the 
provisions of the above-mentioned states. Since 1963 , however, 
the registration of stillbirths in the two territories has 
been made in separate registers. In Victoria, Queensland 
and South Australia a stillbirth is registered and considered 
as a stillbirth; while separate registers have been maintained 
for this purpose in Victoria and South Australia, no separate 
registers exist in Queensland. In this state, however, the 
registration certificates are legally required to be kept for 
a period of at least ten years. 
The second important factor is the time allowed for the 
reporting of each event. The information concerning a 
stillbirth is required to be reported within 14 days in 
I . H.B. Hamenway, H.W. DaV1S and C.V.Chaplin, 'Definition of 
Stillbirth', American Journal of Public Health , Vol.xviii ,1928, 
p. 29. 
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Western Australia, 21 days in New South Wales, 30 days in 
Queensland, 42 days in South Austm1ia, 60 days in Victoria 
and 21 days in the two territories. In Tasmania the notific-
ation of the event must be made within 36 hours. 
The period allowed for the registration of live births 
is 21 days in the two territories , 42 days in South Australia 
and 60 days in all other states. For the registr at ion of 
a death (irrespective of the age of the deceased) the time 
period allowed is 8 days in Tasmania, 10 days in South 
Australia, 14 days in We stern Australia, the Australian Capital 
Territory and the Northern Territory , 21 days in Victoria and 
30 days in New South Wales and Queensland. 
A general agreement is found in the statutes with regard 
to the informant. The responsibility for notifying the 
authorities concerned of a stillbirth or live birth falls on 
the medical personnel, parents, or other persons present at 
a delivery, in that order. If the event takes place in a 
hospital or nursing home the person in charge of the institution 
is legally responsible for the registration of the event. In 
the case of a death (irrespective of the age of t he deceased) 
every person present at the death or in attendance durin g the 
last illness of the deceased or the occu pier of the house or 
tenement in which the death occurred is legally responsible 
for informing the Registrar of Births, Deaths and Ma rriages. 
1.7 Reliability of the Statistics. 
The evaluation of the completeness of the statistics 
is probably the most important problem in any de mog raphic 
analysis. A precise quantitative evaluation, as a rule, 
requires at least two independent sources for the reporting of 
the same event. The notifications of stillbirths and live 
births received under different acts by different authorities 
afford a plausible opportunity for the cross-checking of the 
events in this country. An official check of the registered 
events (stillbirths and live births) against the notifications 
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received under the Notification of Births Acts, for instance, 
could be made. Gawler and Wilson have reported about some 
of the investigations carried out for Victoria and Australia 
as a whole respectively, but neither the details of the 
procedures, particularly the sources involved, are given, nor 
are any quantitative results of the analysis specified. l 
The opportunities for dual notification are important, 
but other circumstances such as the measures to induce 
compulsory registration are also known to have a decided effect 
on the completeness of the reporting of any event. Similarly 
the granting of a maternity benefit at a birth, it is 
believed, not only serves as an incentive for the early 
registration of the event but also ensures the completeness of 
the reporting of the event. Ut us consider the situation in 
this country. 
The Maternity Allowance Act was enforced in 1912. 
Between 1912 and 1943 certain amendments to the Act were 
introduced. Since 1943 the income limit, which had formerly 
restricted eligibility for the maternity allowance has been 
abolished, and all women, with minor exceptions, have been 
entitled to receive the allowance. A maternity allowance is 
granted in respect of each occasion on which a birth occurs 
irrespective of whether the child is born alive or dead. Prior 
to 1947, in the case of a dead - born infant an allowance was 
granted only if the period of viability was a minimum of seven 
months of intra-uterine development. The Common wealth Social 
Services Consolidation Act 1947 which supersede d the Maternity 
Allowance Act 1912 - 43 modified the gestation criterion to five 
and a half calendar months. The establishment of a minimum 
cut-off point at a level below the limit for a stillbirth is 
advantageous for our purpose. Thus, had the minimum period 
of viability been that which qualifies a foetal death as a 
stillbirth there could be cases of deliberate over-statement 
1 See for example, 
Melbourne, p.99; 
of Australia, No. 
O. Gawler, Victorian Year Book, 1940-41, 
R. Wilson, Official Yearbook of the Commonwealth 
37,1946 and 1947,p.767, and No.38,1951 ,p.613. 
15. 
of gestational age to claim an allowance. Hen ce , a possible 
over - registration of the event could have occurred. As a 
safeguard against other possible malpractices the claims for 
maternity allowance are chec ked against birth registers before 
payment. Op inions have been expressed, pe rhaps not without 
justification as the foregoing would suggest , that the 
proportion of births which are not registered is very small l . 
Some, though slightly different, safeguards are also 
provided to ensure the completeness of the registration of 
deaths. According to the statutory provisions of the 
Registration of Births, Deaths and Marriages Acts, a certificate 
of registration must be obtained and handed over to the under-
taker or curator of the cemetry before a corpse can be buried. 
As a rule registration precedes interment. Thi s not only 
ensures completeness of the reporting of deaths but also early 
registration. In some cases, however, a body may be interred 
prior to the registration of death. Whe n burial takes place 
without registration the undert aker is bound (under a penalty) 
to forward the burial certificate within a specifie d time to 
the district registrar. A check against non -reg istration 
of deaths prior to burial is provided by the cemetry regulations 
prohibiting burial except on the district registrar's certificate 
that the registration has been effected. 
Here an important question arises. Can we conclude 
from the foregoing discussion that the notification of still-
births in Victoria and Queensland prior to the le gislation for 
the compulsory registration of the event and in Tasmania, 
throughout the years, was as complete as its registration in 
New South Wales, South Australia and Western Austra lia? The 
conditions governing the granting of maternity allowance 
afford reasons for an optimistic presumption. It wi 11 never-
theless be desirable if an objective appraisal of the still birt h 
statistics can be made. 
lS.R. Carver, Official Yearbook of the Commonwealth of 
Australia, No.4l,1955, p.350. 
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An objective insight into the degree of variation in 
the completeness of the reporting of stillbirths may be 
gained by comparing the ratios of the stillbirth rates to 
early - neonatal mortality rates in each state. For the purpose 
of this comparison it is assumed: 
i. that the aetiological agencies influencing the two 
mortalities are almost the same. 
ii. Because of the burial certificate requirements and the 
compulsory registration of the event, the degree of 
incompleteness in the registration of early-neonatal 
deaths is practically nil. 
Hence it may be expected that if the notification of 
stillbirths in some states was as complete as its registration 
in the others the ratios shall be in general agreement with 
each other. Table 1.2 gives the ratios for each state for 
the period 1935 - 66. In examining these ratios it must be 
remembered that the variations in the state definitions of 
stillbirths, differences in the trends and levels of the two 
mortality measures arising from t he differences in rates of 
decline and random fluctuations in the annual rates may cause 
some variation in the r a tios. 
Excluding South Australia, where the ratios until 1950 
were unusually high because of its relatively low early-
neonatal mortality, the ratios in the other states are quite 
close to each other. If it were assumed that the reporting of 
stillbirths was not complete before the introduction of 
compulsory registration, then it is reasonable to suggest t~ 
the introduction of compulsory registration in Victoria in 1953 
and in Queensland in 1959 should have raised their ratios to 
some degree at least. In neither of the two states is any 
such tendency evident. 
From the above discussion two conclusions can possibly 
be drawn. (i) The degree of under - re gistration or under -
notification of stillbirths in all states was probably the same; 
or, (ii) the reporting of the event in all states was reasonably 
complete. In either of the two cases the statistics of the 
states are readily comparable. 
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Table 1.2 Ratios of Stillbirth Rates to Early-Neonatal 
Mortality Rates: States : 1935-66. 
New South Queens- South Western 
Year Wales Victoria land Australia Australia Tasmania 
1 935 132.9 134.9 a a 145.4 101 .0 
1936 126.3 1 32 . 1 a a 142.5 92. 1 
1937 130. 3 121 .8 a 157.3 104.6 
1938 1 29. 1 138.3 a 179.6 143.8 128.0 
1939 120.0 132.7 a 157 . 1 136.0 1 33.4 
1940 125.3 130. 1 a 141 .9 122.8 143.6 
1941 116.9 122 . 1 a 199. 7 153.8 109.4 
1942 124.5 127.3 126.9 183.0 117.8 123.8 
1943 127 . 2 144.9 130.8 140.0 141. 0 119.6 
1944 135. 1 122.0 145 .3 163.0 129.8 119.4 
1945 133.3 1 31 .8 122.8 136.0 111. 9 131 .9 
1946 1 19.4 127 . 2 124.3 160.8 134.3 94.6 
1947 1 13.6 120. 7 122.5 157 . 6 133.2 140. 1 
1948 105.2 1 31 .4 123.2 145.5 118.5 154.4 
1949 107.8 134.6 134.8 145.2 114.3 152.4 
1950 1 19.2 150.5 124.7 122. 7 100.4 129.0 
1951 11 0.4 129.3 134.1 133.2 118.8 134.2 
1952 108.6 1 18.4 119.8 138.5 1 1 3. 9 148.0 
1953 111. 9 114.6 118.3 1 37. 1 122.0 127.0 
1954 105.6 111. 4 11 7 . 3 103.9 115 . 6 107 . 1 
1955 109.3 117.9 1 17 . 8 116.0 105.2 89.6 
1956 1 1 2 . 1 11l. 9 114.4 123.9 100.0 120.2 
1957 1 1 1 . 0 109.5 129.3 130.0 103.6 98.8 
1958 112.8 104.3 128.7 102. 7 102.3 125.0 
1959 104.8 95.2 121 .5 112.3 103.8 98.7 
1960 112.0 109. 1 11 0.8 124. 1 93.3 121 .8 
1961 1 13.3 11 0.0 112.3 113.9 132.3 114.8 
1962 93.5 9l.8 108.8 108. 1 92.0 92.5 
1963 107.3 90.6 96.2 108.2 86.4 67.9 
1964 93.6 102.8 93.5 99.0 84.6 66.4 
1965 94.3 105.4 105.3 109.5 85.2 120.4 
1966 97.3 100. 1 108.3 116 . 6 80.0 156.2 
a Not available. 
Source: For the period prior to 1945 the statistics to 
calculate the ratios for all states except Victoria 
are derived from their respective Statistical Registers. 
The statistics for Victoria are obtained from 
the Annual Yearbook of the state. For the interval 
1945 - 66 the statistics for late foetal deaths are 
taken from the Annual Yearbook of the Commonwealth of 
Australia and the statistics for early-neonatal deaths 
from Demograp~ Bulletin which is the official 
statistical publication of the Commonwealth of 
Australia. 
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CHAPTER II 
TRENDS IN LATE FOETAL AND PERINATAL MORTALITY 
2.1 Introduction 
By comparison with the mortality in infancy and the 
subsequent years of post ~ natal life relatively little is 
known about the incidence and aetiology of intra-uterine 
mortality. Over the last many decades numerous research 
workers, using varying procedures of data collection and 
analytical techniques, have endeavoured to determine an approx-
imation of the volume of pregnancy wastage. In 1926 Parker 
summarised the past investigations and other information l 
avail~le on the subject at that time and concluded that 
probably about one-quarter to one-fifth of all pregnancies 
terminate in the death of the foetus 2 . The estimates of total 
pregnancy wastage derived from the more recent studies are more 
or less in agreement with this observation 3 . 
The intra-uterine deaths can be classified into two 
broad categories; the deaths of viable foetuses and the deaths 
of pre-viable foetuses. The loss of foetal life before the 
period of viability is a much more frequent type of pregnancy 
wastage than stillbirths (viable foetal deaths)4. Nevert heless, 
lThese studies were primarily designed to investigate the sex-
incidence of foetal mortality. 
2A. S. Parkes, 'The Mammalian Sex - ratio', Biological Review, 
Vo1.2, 1926, p.16. 
3See for example: R. Pearl, 'Fertility and Contraception in New 
York and Chicago', Journal of the American Medical Assoc-
iation,Vo1.108, 1937 ,pp.1385 - 90; D.G. Wiehel, 'A Summary of Data 
on Reported Incidence of Abortion', Milbank Memorial Fund 
Quarterly,Vol.XVI,January 1938,p.83 ; C.Tietze and C.E. Martin, 
'Foetal Deaths, Spontaneous and Induced Abation in the Urban 
White population of the United States', ~ulation Studies ,Vol. 11 , 
1957,pp.170-76; C.L. Erhardt, 'Pregnancy Loss in New York City, 
1960', American Journal of Public Health,Vo1.53,1963,p.1352; 
and M.C. MacNaughton, 'Natural Abortion', in Abortion in Britain, 
Proceedings of a Conference held by Family Planning Aysociation 
at the University of London Union, London, 1966,p.7. 
4United Nations, Foetal, Infant and Early Childhood Mortality, 
Population Studies No.13. Vol. 1, New York, p.l. 
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there are obvious difficulties involved in obtaining 
information on the early pregnancy terminations. These 
problems may be summarised in the words of Freedman~ Coombs 
and Friedman~ as follows: 
'For a variety of reasons adequate records are difficult to 
obtain. Complete medical histories do not exist for most of 
the population, and the official records available are usually 
of doubtful accuracy. Reconstructing pregnancy histories 
has not proved a satisfactory substitute. Early miscarriages 
are difficult to identify~ and problems of memory and 
willingness to report foetal deaths are large. More important, 
among foetal deaths which are reported~ induced ab?rtions are 
difficult to separate from spontaneous abortions. I 
Because of these and other related circumstances it is 
widely acknowledged that the early foetal deaths are grossly 
2 
under-reported In his study on the completeness of the 
reporting of foetal deaths in New York City, Erhardt stated 
this phenomenon in clear terms; 'The earlier the pregnancy 
terminates, the less is the likelihood of obtaining any report 
of the event ' . 3 As the available evidence suggests, the 
viable foetal deaths, i.e. stillbirths, are relatively more 
completely reported 4 Nevertheless, the exclusion of early 
foetal deaths from the present discussion is not due to the 
unreliability of its statistics. The sole reason for this 
omission is that the statutes of states do not require the 
lR.Freedman~L.C.Coombs and J.Friedman~ 'Social Correlates of 
Fetal Mortality'~ Milbank Memorial Fund Quarterly~Vol.XLIV~ 
July 1966, p.327. 
2See: E.K. Brunner and L. Newton, 'Abortions in Relation to 
Viable Births in 10609 Pregnancies ' , American Journal of 
Obstetrics and Gynaecology,Vol.38, 1939~p.82; United Nations~ 
Foe tal ~ I n fan tan d Ear 1 y Chi 1 d.h 0 0 d M 0 r tal i t Y ~ 0 P . cit . ~ p . 1 2 ; 
L.Baumgartner~H.M. Wallace, E.Landsberg and V.Pessin, 'The 
Inadequacy of Routine Reporting of Fetal Deaths I, American 
Journal of Public Health, Vol.39,1939,pp. 1351-2; S.Shapiro~E.W. 
Jones and P.M. Densen, 'A Life Table of Pregnancy Terminations 
and Correlates of Fetal LOSS', Milbank Memorial Fund 
Quarterly~ Vol.XL,January 1962, p.13. 
3C.L.Erhardt,'Reporting of Fetal Deaths in New York City', 
Public Health Rep0t:ts, Washington, Vo1.67,1952,p.1167. 
4E. R. Schlesinger, R.K.Beecroft, H.F.Silverman and N.C. Allaway, 
'Fetal and Early-neonatal Deaths in Onondaga County, New York ' , 
Public Health Reports, Washington~ Vol.74,1959,pp. 1117-22 ; 
F.E.French and J.M. Bierman, 'Probabilities of Fetal Mortality', 
Public Health Reports, Washington, Vol.77,1962,p.835; 
L.Baumgartner, H.M. Wallace,E.Landsberg and V.Pessin, 'The 
Inadequacy of Routine Reporting of Fetal Deaths', op.cit. 
reporting of the foetal deaths of less than 28 weeks· 
gestation. 
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In this chapter we will analyse the secular trends in 
late foetal mortality in Australia and her six states and 
enumerate the advances in medical technology, the steps taken 
by the State and Commonwealth Governments for solving the 
problem of prenatal wastage, and other relevant circumstances 
which contributed, directly or indirectly, to the decline in 
mortality. In order to eliminate the differences which exist 
in the definitions of stillbirths among states, the trends and 
levels in perinatal mortality are also examined. 
2.2 Pre-1935 Period. 
Historically the interest in the problem of pregnancy 
wastage or any of its components is of recent origin in this 
country. This phenomenon is reflected, at least in part, in 
the dates of the introduction of the compulsory registration of 
stillbirths in the states. For the period prior to 1935 the 
statistics on stillbirths are available in published form for 
only three of the six states, viz., Victoria, Western Australia 
and Tasmania. For Western Australia, these statistics are 
available since 1897 , for Victoria since 1909 and for Tasmania 
since 1913. The Western Australian statistics are based 
(since 1907) on the registered events, while those of the other 
two states are based on notifications received under different 
acts. 
Taken on their face value the late foetal mortality 
rates for the three states exhibited little tendency to decline 
during the period under review. In Victoria and Western 
Australia where the secular fluctuations in the mortality rates 
were not very pronounced, the risk of late foetal death varied 
between 26 and 32 deaths per 1000 total (live and still) births. 
But in Tasmania the fluctuations in the annual rates were very 
marked and the difference between the lowest and the highest 
rate recorded over the years was 14 deaths per 1000 total births. 
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Yet, if a few years showing unusually high or low rates are 
excluded, the range of mortality is quite close to that 
observed for Victoria and Western Australia. 
It is difficult to suggest, whether these patterns 
portray the actual trends and levels in late foetal mortality 
in Australia as a whole or not. 
arises mainly from two factors. 
This state of uncertainty 
First, the data refer to 
the experience of only three states which together account for 
only two-fifths of the total births and infant deaths in the 
country. Second , and probably more important, is the lack 
of any evidence concerning the completeness of the reporting 
of stillbirths in Victoria and Tasmania. 
Nevertheless, some evidence regarding, at least, the 
trends in late foetal mortality can be obtained by examining 
the corresponding trends in those types of deaths which are 
caused by the same underlying circumstances as late foetal 
deaths. For the present purpose we shall examine the trends 
in the maternal mortality rate. The maternal deaths include 
deaths of mothers arising from diseases of pregnancy, childbirth 
and the puerperium. The close association between puerperal 
fatality and the survival of off-spring is well known. In 
an epidemiological study based on the statistics for New York 
State for the three-year period 1936-8 Yerushalmy et al. found 
that the chances of stillbirth for the foetuses whose mothers 
died during childbirth are about 11 times greater than for 
the foetuses whose mothers survive. l Thffefore it is reasonable 
to expect that the changes in the incidence of the two groups 
of deaths should be concurrent. As the registration of deaths 
has been obligatory since about the middle of the nineteenth 
century, the registration of maternal deaths may be considered 
complete. 
Analogous to the trends in late foetal mortality the 
secular changes in maternal mortality rate in all the three 
lSee, J.Yerushalmy , M.Kramer and E.M. Gardiner, 'Studies in 
Childbirth Mortality: I.Puerperal Fatality and Loss of Offspring ' , 
Public Health Reports, Washington, Vol.55, 1940, p.1019. 
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states were indecisive over the years. In Australia as a 
whole the incidence of maternal death in the last quiquennium 
of the period under review, i.e. 1930-4 was as high (55 deaths 
per 10000 live births) as towards the beginning of the century. 
In the intervening years, however, the mortality rates were 
somewhat lower but the trend was erratic. 
Here an obvious question arises. Why did we fail to 
effect any real reduction in the loss of life associated with 
human reproduction during this interval of time? The absence 
of improvement in mortality rates can be attributed to a number 
of circumstances. Firstly, during the early decades of the 
present century the efforts of the public health authorities 
in each state were directed primarily towards solving the 
problem of infant mortality which was at that time predominantly 
a problem of infectious diseases. The fall in infant mortality 
which materialised over the years was largely the outcome of 
the general improvement in the environmental factors, and in 
socio-economic and sanitary conditions. Obviously these 
measures could hardly be effective in reducing the deaths which 
are caused primarily by adverse prenatal conditions, the 
complications of pregnancy and the unfavourable circumstances 
pertaining to labour and birth processes. Secondly, 
the lack of knowledge regarding the precise nature of maternal 
or foetal mortality, as well as the lack of reliable evidence 
concerning the groups of women presenting high risks for 
pregnancy loss, ~ight have prevented any systematic efforts 
to solve this problem. 
2.3 Trend in Late Foetal Mortality in Australia during the 
Period 1935-66. 
So far as the availability of stillbirth statistics 
is concerned the situation was no better at the beginning of 
the period 1935-66 than that indicated in the foregoing. With 
the proclamation of the Registration of Births, Deaths and 
Marriages Act 1934 on 1st April 1935 in New South Wales, the 
available data covered nearly four-fifths of the total popul-
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ation in this country during a major portion of the year 1935. 
With the introduction of the compulsory registration of 
stillbirths in May 1937 in South Australia and its notification 
in 1942 in Queensland, the complete coverage of stillbirth 
statistics was attained. Efforts were made in this study to 
fill the gaps in the statistical series. The details of the 
estimation procedures are as follows: 
i) For New South Wales stillbirths for the first three 
months of the year 1935 are obtained on the basis of 
the monthly average of the events registered during the 
last 9 months, April-December, of the year. 
ii) In the case of South Australia the required yearly data 
for the 3-year period 1935-7 are extrapolated from a 
straight line fitted by the method of least squares to 
the stillbirth rates (per 1000 live births) for the 
state for the period 1938-48. 
iii) For the years prior to 1942 the rates for Queensland 
are based on the stillbirths estimated by free hand 
extension of the curve which was based on its stillbirth 
rates (per 1000 live births) for the period 1942-51. 
Since 1942 an official series of annual stillbirth rates is 
available for all areas. The rates in Australia during the 
period 1935-66 are illustrated in Figure 2.1. The estimated 
and observed rates for individual states and the Commonwealth 
are also set out in Table 2.1. 
Ignoring for the time being the uncertainties under -
lying the data for earlier years, there was a general downward 
trend in the mortality rates during the pre-war and war years. 
The fractional rise in mortality in 1941 was probably the result 
of the severe epidemic of maternal rubella (German measles) 
experienced in the states of New South Wales and South Australia. l 
lThe deleterious effect of the contraction of rubella by mother 
during the early stages of pregnancy on the development of the 
foetus has been demonstrated by both the retrospective and pro-
spective studies undertaken in Australia, Sweden and the United 
States. See for example: C. Swan, A.L.Tosevin and G.H.B.Black, 
'Final Observations on Congenital Defects in Infants following 
Infectioas Diseases during Pregnancy with Special Reference to 
Rubella ' , Medical Journal of Australia,vol.2,1946 pp.645-59 ; 
C.Swan, 'Rubella in Pregnancy as an Aetiologlcal Factor in 
Congenital Malformation, Stillbirth , Miscarriage and Abortion ' , 
Journal of Obstetrics and Gynaecology of t he British Empire , vol_56, 
19if9. - pp.341-63; R. Lundstrom, 'Rubella during Pregnancy : ~ts 
effects upon Perinatal Mortality, the Incidence of Congenital 
A b nor mal i tie san d i mm a t uri t y I, Act a P a e d i at ric a, vol. 4 1, 1 952 , 
p.583 ; T.Ingalls and N.Pushottam, 'Foetal Risks from Rubella 
during Pregnancy', New England Journal of Medicine, vol.249, 
1953, pp.454-5. 
aa 
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Table 2.1. Late Foetal Mortality Rates a : Australia and States: 
1935-66. 
YEAR 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
N . S . W .
30.7 
29. 8 
29.7 
30.2 
27.6 
26.5 
27.5 
26.1 
24.9 
24.7 
24.4 
22.5 
20.7 
19. 3 
18.3 
1 9. 3 
17.6 
15 .9 
16.5 
16.2 
16 .4 
16.5 
15.9 
14.9 
15. 1 
15.2 
14.9 
12. 7 
13. 7 
12. 3 
12.0 
12.3 
N • S. W. 
(ADJ.) 
29.6 b 
28.7 
28.6 
29.1 
26.6 
25.5 
26.5 
25.1 
24.0 
23.8 
23.5 
21.7 
19.9 
18.6 
1 7 . 6 
18.6 
1 6 . 9 
15. 3 
1 5 . 9 
15.6 
15.8 
1 5 . 9 
15. 3 
14. 3 
14.5 
14.6 
14.3 
12.2 
13.2 
11 .8 
11. 6 
1 1 .8 
V I C. 
29.5 
27.9 
25.9 
28.7 
27.5 
27.2 
26.8 
25.8 
25.6 
22.9 
23.3 
21.4 
19. 7 
19. 2 
19.0 
19.0 
18. 1 
16.8 
15.0 
14.3 
13.8 
13.8 
14.6 
13. 3 
12. 7 
1 3. 1 
13.3 
11.6 
11 .9 
11 .7 
11.6 
11.8 
QLD. 
b 30.2 b 29.9 b 29.5 b 28.9 b 28.4 
b 27.8 b 27.3 
27 . 2 
26. 8 
27.3 
25.9 
23.8 
23.0 
21 . 7 
20.5 
20.5 
21 .5 
18.9 
18. 7 
17 .5 
15.8 
16. 9 
17 . 4 
15 .9 
15.3 
15.4 
14.9 
14.4 
1 3 . 1 
1 1 .4 
11 .5 
11 .9 
S. A. 
b 31 .2 b 
30.6 b 30.0 
29.4 
27 . 1 
26. 1 
30.4 
25.2 
23.1 
24. 6 
23.5 
25.6 
23.2 
23.0 
20.6 
18.4 
17.8 
1 7 .6 
15.6 
13. 7 
14.4 
14.2 
15.0 
11.8 
13.6 
1 3 • 2 
12.0 
12.9 
1 2 . 1 
11 .9 
1 2 . 1 
11. 5 
W.A. 
30.8 
28 .8 
27.2 
23.9 
23.0 
25.9 
24.8 
20.6 
25. 8 
24.6 
20.6 
23.6 
23. 1 
20.2 
1 9 . 4 
16.6 
19. 7 
18 .2 
16 .6 
1 6 . 7 
14.2 
13. 2 
14.3 
1 3 . 3 
13.0 
13. 2 
13. 9 
11 .8 
10.2 
10. 1 
11 . 1 
9.8 
a Per 1000 live births and late foetal dea ths. 
b Estimated. 
TAS. 
28.6 
25.3 
28 .3 
29.5 
29.9 
30.5 
28.4 
26. 6 
25. 4 
25 .5 
22. 8 
20.0 
25.5 
25.0 
21. 8 
18 .7 
22. 1 
1 9. 1 
17 . 9 
15 . 7 
13.3 
14.8 
1 2 . 2 
1 2 . 1 
1 2 . 5 
11.8 
12.2 
11.3 
7 .3 
8 .3 
11 .7 
14.8 
AUSTRAL lAc 
30.3 
29. 1 
28.5 
29.0 
27.4 
26.9 
27.3 
25.7 
24.3 
24.7 
24 .0 
22.7 
21.3 
20.3 
19. 2 
19.0 
18 .6 
17.0 
16.3 
1 5 . 7 
15 .2 
15.3 
15 .4 
14. 1 
14.0 
14.2 
14.0 
12.5 
12.5 
11.6 
11.8 
11.9 
c Total foetal deaths for Australia include the death s occurring 
i nth e Au s t r ali an Cap ita 1 T err ito r y and the Nor the r n T err ito r y . 
Figures for the Northern Territory were not available until 
1950. The annual estimated figures for the two territories 
combined are: (i) 8 deaths during 1935 - 39; (ii) 14 deaths during 
1940-44; (iii) 17 deaths during 1945 - 46. Th e se figures are 
evaluated in the light of available statistics consisting of 
average annual deaths for The Australian Capital Territory for 
1936 - 40 and 1941-45 and the ratio of late foetal deaths in 
the Northern Te r ritory to those for the Australian Capital 
Territory during 1951-55. 
Source: For the period prior to 1945 the statistics of all 
states escept Victoria are derived from their respective 
statistical registers. The statistics for Victoria are obtained 
from the Annual Yearbook of the state. For the inter va l 1945-66 
late foetal mortality r a tes are calculated from the statistics 
given in the Annual Yearbook of the Commonwealth of Aus tralia. 
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Over the years, the relative incidence of stillbirths dropped 
at an annual rate of decline of 2.02 per cent, from an estimated 
figure of 30 in 1935 to 26 in 1942 and further to 24 deaths 
per 1000 total births in 1945. 
Was this decline in mortality rate real or merely a 
statistical artifact? Probably the only certain way of testing 
the precise nature of change is to examine the corresponding 
trend in maternal mortality, as was done in the previous section. 
A comparison of Figures 2.1 and 2.2 clearly indicates that the 
notable but not large decrease in late foetal mortality during 
1935-45 coincided with the rapid and substantial reductions 
in maternal mortality. In a matter of about a decade t he risk 
of maternal death from puerperal causes decreased by nearly 
two - thirds from a high figure of 60 in 19 36 to 22 deaths per 
10,000 live births in 1945. 
The favourable changes in late foetal and maternal 
mortality mentioned in the foregoing coincide with the 
improvement in the level of employment. The proportion of 
wage and salary earners unemployed decreased gradually from 
its peak value of 25.8 1 per cent during the last year of the 
economic crisis of 1929 - 33 to 12.5 2 per cent in 1939 and 
further to 4 per cent in 1941. According to Carver , 'Under 
the conditions of intensive mobilisation of man-power for war 
purposes involuntary unemployment was practically nil by June 
1943,.3 It is difficult to estimate t he real influence of 
lThe figure is slightly in excess of that actually recorded at 
1933 census (22.4 %). An allowance has been made for a number 
of young persons who would normally have been wage and salary 
earners but who on account of the economic depression having 
never been employed were not classed as wage an d salary earners. 
See: Commonwealth Bureau of Census and Statistics, Official Year 
Book of the Commonwealth of Australia, No. 34 , 1941, p.733. 
2Commonwealth Bureau of Census and Statistics, Occupational 
Survey of the Commonwealth of Australia 1945, p.89. 
3See : Commonwealth Bureau of Census and Statistics, Official 
Year Book of the Commonwealth of Australia, No.40 , 1954,p.306. 
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the inprovement in the level of employrrent l , but it is clear 
that as the economic conditions improved so did the late foetal 
and maternal mortality rates. The pe r iod was also 
characterised by the introduction of sulphonamides and anti-
biotics. Nevertheless these were not in common use in this 
country until the latter years of World War II. It is evident 
that the fall in maternal oortality which included a 
significant reduction in the mortality rate for post-abortive 
sepsis, from 7.4 in 1936 to 1.0 deaths per 10,000 live births 
in 1945, was independent of the introduction of chemotherapy. 
The decline in late foetal mortality in the post-war 
period proceeded at twice the rate (4.5 %) of the corresponding 
decline during 1935-45. By the mid-1950 ' s, however, the 
impetus of the post-war decline had died. Thereafter a pro-
nounced shift in the trend line is evident in Figure 2.1. The 
annual rate of improvement in the mortality rate dropped to 
less than 3 per cent. In order to determine the occurrence 
of the change in mortality trend around the mid-1950 ' s the re-
tardation index 2 was calculated using 5-year interval for the 
lMany research workers have emphasised the positive relationship 
between level of e ~loyment and stillbirth rate. Sutherland 
subjected the stillbirth rates in county boroughs and 
administrative counties of England and Wales to regression 
analysis and found a positive association with the proportion of 
men unemployed. See I.Sutherland, Stillbirths, Their Epidemiol-
Q9..LSocial significance, Oxford University Press,London,1949, p 
p.59. Also see: B. Woolf 'Studies on Infant tv'brtality. Part II 
Social Aetiology of Stillbirths and Infant Deaths in County 
Boroughs of England and Wales ' , British Journal of Social 
Medicine, Vol.2, 1947, p.108. 
2If mortality qt decreases by a constant proportion during each 
year during a certain period, that is, 
qt/qt-a = qt+a/qt = K, where K is a constant, 
then the retardation index is given by 
qt+a/qt Iqt/qt_a = Retardation Index = 1. 
If the trend of the mortality rate undergoes a change near year 
It I , the value of K at this point will change and the retardation 
index will be either greater or smaller than 1. When a retard-
ation in trend takes place, the retardation index shall be 
greater than 1, and when the decline in mortality continues at 
a new and constant rate again, the retardation in dex would be 1 
again. For further details see: National Centre for Health 
Statistics, 'Recent Retardation ofNMbrtality Trends in Japan, 
by T. Soda,w.M.Kimura, T.Hirayama, R.Tsunody, T.Suganuma and 
K.Veda, Public Health Service Publication No. 1000,Series 3, 
No.10. Washington, June 1968, pp.2-3. 
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period 1950-7. The change in retardation index is shown in 
Figure 2.3. The retardation index based on the interval 
1950/55/60 is greater than at any other interval which suggests 
that the deceleration in mortality decline began in 1955. 
To illustrate further the precise nature of the change in 
trend as well as the effect of the deceleration in mortality 
decline, straight lines were fitted by the rrethod of least 
s qua res tot h e ann u all ate foe tal m 0 r tal i t y rat e sse par ate 1 y for 
the period 1941-55 and 1955-66. 
are: 
1941-55 Y = 27.85 
1955-66 Y = 15.95 
The regression equations 
0.88 b 
0.37 b 
In these equations I y I is the tre n d value for the given year, 
and I x I represents the passage of time. 
The expected rates are represented by dotted 1 i n e s in Figure 2.1. 
The significance of the shift in mortality trend is evident 
from a comparison of the observed or expected rates for the 
period 1955-66 and the mortality rates extrapolated from the 
trend line for the period 1941-55. The latter are shown by 
dots. Had the earlier trend continued, by 1961 the late 
foetallJ'Vtortality rate would have dropped to less than 10 deaths 
per 1,000 live births. The official rate five years later , 
i.e. in 1966, is nearly 12 deaths per 1,000 live births. 
However, late foetal mortality is not alone in experiencing 
this marked slowing down in the rate of decline; other related 
mortalities have also been affected. For instance, the 
average annual percent decline in maternal mortality was 14.3 
between 1936 and 1953, and only 7.0 % between 1954 and 1966. 
Nevertheless, in summing up the above analysis the improvement 
in the incidence of stillbirths which has been achieved over the 
last three decades appears sati~actory. The factors which 
probably contributed, directly or indirectly, to this marked 
decline can be classified in two broad groups. 
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On the one hand are the advances in medical knowledge 
and techniques, the expansion of health services and the 
progress in economic and social development and rising 
standards of living. On the other hand are the specific 
measures taken by the Commonwealth and State Governments mainly 
for the improvement of health and conditions of pregnant women 
which had a strong influence on foetal mortality as well. It 
is not practicable to assess in precise quantitative terms 
the separate influences of these and other circumstances but 
the importance of certain specific factors or groups of 
factors in the prevention, or in the reduction of the adverse 
effects, of certain causes of stillbirths can be demonstrated. 
The effects of the advances in medical knowledge are 
many and varied. These include the improvement in obstetrical 
care and procedures, changes in attitudes towards methods of 
delivery, and the effective use of chemotherapy in the treatment 
of mat ern a 1 mo r bid i t Y d uri n g pre g nan c y . Further to be noted 
is the introduction of immune rubella serum, following the 
establishment of the deleterious effect of rubella during 
pregnancy on the foetal development, for the treatment of mothers 
exposed to rubella infection. 
Similarly the discovery of the aetiology of erythro-
blastosis foetalis l led to the application of preventive 
measures such as the determination of RH type of mother early 
in pregnancy, and the availability of blood transfusion 
facilities. The last two decades have witnessed a tremendous 
increase in the facilities for, and improvement in the 
techniques of, blood transfusion. Itis not difficult to 
assume that these measures played an important role in the 
lFor the aetiology of erythroblastosis foetalis, see P.Levin, 
N.J.Newark and R.E.Stevenson, 'An Unusual Case of Intra-group 
Agglutination', Journal of American Medical Association, 
Vol. 112,1939,pp. 126-7; P.Levin,P.Vogel, E.M. Katzin and 
L.Burnham, 'Pathogenesis of Erythroblastosis Fetalis', Science, 
Vol.94, 1941, p.371; A.S.Weiner, 'Hemolytic Transfusion 
Reactions.I.Diagnosis with Special Reference to the Methods of 
Differential Agglutination', American Journal of Clinical 
Pathology, Vol. 12,1942,pp. 189-99. 
31 . 
prevention and treatment of this important cause of stillbirth. 
However , because of the lack of data on causes of foetal 
death for a sufficiently long period, nothing can be suggested 
in precise terms. 
Great progress was also made in providing substantial 
opportunities for obtaining proper and adequate pre-natal care. 
For th~ purpose prenatal clinics were established in every 
state. We shall not discuss the establishment and growth of 
these clinics in any detail. Such details may be found in 
the annual reports of the Health Department in each state. 
Another major step in this direction was the introduction of a 
medical benefit scheme under the National Health Act in 1953. 
Under this act the Commonwealth benefits for professional 
services, in respect of which fund benefits are also payable 
by the registered medical organisations, became payable for 
antenatal care, confinement and postnatal care. , Since then, 
the benefits offered by the health insurance organisations, 
which include the Commonwealth benefits paid through these 
organisations , to their members cover, in general, almost the 
complete cost of prenatal care and confinement. 
This factor probably also explains the steady increase 
in the proportion of institutional deliveries witnessed during 
the last decade in the states for which the relevant data are 
available. Towards the early-1950's, for instance, approx-
imately 80 per cent l of all births registered in New South 
Wales and about 85 per cent of those registered in Tasmania 
occurred in hospitals. Similarly in 1960 in Queensland nearly 
90 per cent of all births were delivered in hospitals. By 
the mid-1960's the non-institutional deliveries formed a small 
and unimportant proportion of all births in all three states. 
It seems reasonable to suggest that these increased opportunities 
for the prenatal care and confinement under medical supervision 
which resulted from this medical benefit scheme had substantial 
1 These statistics are only for the hospitals under the control 
oft h e H 0 s P i tal Com m iss ion 0 f New Sou t h W ale s . 
32. 
beneficial effect upon mortality. Yet, it should not be 
overlooked that the major portion of the improvement in late 
foetal mortality between 1935 and 1966 took place before this 
scheme was introduced. 
In every state appropriate preventive and curative 
measures were taken for reducing maternal mortality and 
~rbidity. Special safeguards were taken in the majority of 
the states by the administration of the Nurses Registration Act 
which prohibited a mid-wife from attending any pregnant women 
with pueperal infection and included puerperal infection among 
the notifiable diseases under the Public Health Act or its 
equivalent. Notable among other measures are the general 
education of expectant mothers regarding the importance of 
proper nutrition during pregnancy and the necessity for pre-
natal examination and intensive care early and continuously 
during pregnancy. The enactment of the Hospital Benefit Act 
~, which played a vital role in the increase in maternity 
hospital provisions in the post-war years, the Maternity 
~ 
,Allowance Act 1943 and the ,Pharmaceutical Benefit Act 1945, 
is but a reflection of the endeavours made by the Commonwealth 
Government. 
Lastly mention must be made of one circumstance of 
potential importance for late foetal mortality which seemingly 
was steadily at work during the period under consideration. 
A majority of the mothers bearing children during this interval 
were born ~ter 1910. That was the period of concentrated 
effort towards the improvement of sanitary conditions, the 
establishment and development of infant welfare centres and 
the general education of mothers regarding the importance of 
proper feeding and care of their infants. The lifetime 
conditions, both environmental and nutritional , of this 
generation of mothers were probably comparatively better than 
the previous generation of mothers. Constitutionally , therefore, 
these mothers had some advantage over their counterparts. This 
fiGURE 2.4: LATlf POETAL MO~J.LITY RATES. STATES. 1935-66 
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physiological superiority probably partly explains the low 
risk of late foetal death attained in recent years. 
2.4 State Differentials in Late Foetal Mortality. 
34. 
The important and reassuring feature which emerges from 
an examination of Figure 2.4 is that the late foetal mortality 
rates in all states have undergone substantial reductions. 
However, as the following table indicates, in none of the 
states was the rate of improvement in mortality uniform 
throughout the years. From that table it may be further noted 
that despite the considerable disparity in the annual rates 
of decline in mortality during the three selected intervals, 
the relative improvement in the mortality rates in the four 
big states, New South Wales, Victoria, Queensland and South 
Australia, between 1935 and 1966 was almost of the same order. 
Consequently the relative degree of state differentials in 
late foetal mortality in 1966, as indexed by the coefficient of 
variation l , was as low (7.6 %) as towards the mid-1930 Is. 
Table 2.2. Annual Rates of Decline a and percent Declines in 
Late Foetal Mortality Rates: States: 1935-66. 
State Rate of Decline Percent Decline 
New South Wales 
Victoria 
Queensland 
1935-42 
2.47 
1 .23 
1 .63 
2.38 
4.36 
1943-55 
4.06 
4.68 
4.08 
4.97 
4. 14 
1956-66 1935-66 
3.17 60 
2. 10 60 
4.26 61 
1 .93 63 
3.51 68 
South Australia 
Western Australia 
Tasmania b 4.34 2.80 69(1935-
64) 
aAnnual rates of decline were obtained by fitting straight lines 
by the method of least squares to the logarithams of the late 
foetal mortality rates. From the slopes of these fitted lines 
the annual rates of decline were derived and are presented in 
percentages. 
bInstead of a Irate of decline l , a rate of increase was 
experienced. 
Source: Calculated from rates given in Table 2.1. 
lIn calculating the coefficient of variation the statistics for 
Tasmania were exc l uded ~inly because of the large fluctuations 
over the last few years. 
---------------------------
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Characteristically, the course of the mortality until 
the mid - 1950 ' s does not differ from one state to another. 
Nevertheless, while the secular changes in New South Wales, 
Victoria and Queensland are more or less regular , the trend 
lines for the other three states are marred by wide fluctuations. 
These are probably random fluctuations arising from the small 
annual numbers. The period around the mid-1950 ' s is of 
special significance for it marks the beginning of an important 
change in the trend lines. The specific year when the 
breakpoint occurred varies from state to state but the 
general conclusions are the same. The rapid decline in 
mortality observed between the early 1940 ' s and the mid-1950 ' s 
has ceased. The break-point as measured by the retardation 
index occurred in 1952 in New South Wales, in 1955 in Victoria 
and Queensland, in 1954 in South Australia, in 1956 in Western 
Australia and in 1957 in Tasmania. 
Examination of the slopes of the trends in individual 
states before and after the breakpoint shows that the change 
has been comparatively more pronounced in Victoria, South 
Australia and Western Australia. In the first mentioned two 
states the annual rate of decline has dropped to less than 
one-half the rate for the period 1943-55 (Table 2.2). The 
overall decreases in mortality since 1956 have been small in 
all states. Nevertheless, New South Wales and Queensland 
which had comparatively high mortality towards the mid-1950 ' s 
have shown a larger decrease in their rates. 
Prior to 1950 Victoria generally experienced the lowest 
rates and Queensland and Tasmania the highest. South 
Australia and Western Australia occupied the middle position. 
The early occurrence of the change in trend which was followed 
immediately by a levelling off in rates probably explains the 
unfavourable position of New South Wales since 1955. Its 
rates since that year have often been statistically significantly 
greater than the rates for Victoria or Tasmania (Table 2.3). 
.. 
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The relative positions of other states have also changed. 
Tasmania for instance improved from last position during 
1947-53 to first position after 1955. Victoria and Western 
Australia have shared second and third places , with South 
Australia a close fourth. Until recently Queensland occupied 
last position. 
The above analysis is based on data with no allowance 
for the differences in the definitions of stillbirths. The 
difference was marked in particular in the case of New South 
Wales. In Section 1.5 it was noted that the adoption of 
WHO definition in that state would lower its rate by 3.7 per 
cent. Its rates have been adjusted accordingly and are also 
given in Table 2.1. As the differences in the definitions of 
other states are less clear and, moreover no relevant data are 
available the adjustment of their rates is not possible. 
A comparison of the adjusted rates for New South Wales and the 
observed rates for the other states clearly indicates that 
despite the adjustment the position of New South Wales 
relative to other states remained almost unchanged between 
1949 and 1966. However, some changes were marked in t he 
earlier years. But it must be emphasised that it was after 
1950 that official defi~tions of stillbirth were prescribed 
in Victoria and Queensland. From the broader standpoint of 
the comparability of data therefore the adjustment hardly seems 
to be necessary to make the statistics of New South Wales 
harmonise with those of other states using 'all signs of life ' 
as criteria of evidence of life. Further evidence in this 
regard can probably be obtained by examining the trends and 
levels in perinatal mortality. The importance of using 
perinatal mortality rate is discussed in the following. 
2.5 Tren~s and Levels in Perinatal Mortality. 
The term 'perinatal mortality' was suggested by Peller l 
lS.Peller, 'Studies on Mortality since the Rennaisance ' , 
Bulletin of Historical iM~dicine, Vol.16 , 1944,pp.362- 81 ; also 
see: S.Peller, 'Mortality , Past and Future ' , Populati on Studies , 
Vol.l,1948,pp.405-56. 
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in 1940 as a measure of the combin~ loss of life around the 
1 birth process, i.e., late foetal and early-neonatal deaths. 
As the prevention of these deaths is largely the responsibility 
of an obstetrician, Baird et al. in 1954 also used the term 
'obstetric deaths ' to describe the two groups of deaths 
2 together Here our primary objective in using the measure is 
to bypass the lack of comparability, if any, of the statistics 
of foetal deaths arising from the non-uniformity in the 
definition of stillbirth with regards to the criteria of evidence 
of life, and the differences in the registration requirements 
and statistical practices about the event. However, this 
combined rate has other advantages as well. For instance, in 
individual deliveries it is often fortuitous whether the 
foetus dies in utero before or during labour or survives the 
hazards of birth process to succumb immediately after birth. 
In other words, there may be some difficulty in distinguishing 
the foetal deaths occurring before or during birth from the 
deaths occurring immediately after delivery. By considering 
the two groups of deaths together this difficulty is also 
overcome. 
Moreover, the late foetal and early-neonatal deaths 
constitute a natural aetilogical grouping in wh ich the main 
influences are the abnormal development of the foetus, the 
unfavourable intra-uterine conditions, the hazards of parturition 
and the adverse environmental circumstances acting indirectly 
through the mother. This close correspondence between the 
two components regarding the underlying circumstances wa s clearly 
demonstrated by Douglas 3 in his study of 'Infant and Perinatal 
1 The early-neonatal deaths are the deaths occurring in the first 
week of life. 
2D.Baird, J.Walker and A.M. Thompson, 'The Causes and Prevention 
of stillbirths and First Week Deaths ' , Journal of Obstetrics 
and Gynaecology of the British Empire, Vol.LXI , 1954,p.432; 
Yerushalmy et al . also used another term 'Combined Infant Loss ' 
to describe the late foetal and neonatal deaths together; see: 
J.Yerushalmy,C.E.Palmer and M.Kramer, "Studies in Childhood 
Mortality:II.Age and Parity as Factors in Puer~ral Fa tality', 
Public Heath Reports, Washington,Vol.55,1940,p.1169. 
3National Centre for Health Statistics, Infant and Perinatal Mort-
ality in Scotland, by C.A.Douglas , Public Health Service Public-
ation No.1000,Series 3,No. 11 ,Washington,1968,p.35-36. 
39. 
Mortality in Scotland ' . He cl assifi ed the inf ant death 
statistics for the per io d 1960-2 to the stillbirth rubric, 
and found that about 95 pe r cen tm t he dea t hs occurri ng i n 
the first week of life can be satisfactorily classifie d to 
the stillbirth cause list. However, for nearly one - fourt h 
of th e deaths occurring in the second week of life no 
co mpa rable cause wa s found in the stillbirth list. 
last t wo we eks of neonatal pe riod the pro po rtion was 
In the 
su bstantially higher. Similar conclusions are also obtained 
fro m the following ta ble wh ich gives the proportion of dea ths 
in different intervals of neonatal period, due to the causes 
TA BLE 2.4. Percentage distribution of Neo natal Death s by 
Age and Cause of Death: Au straliat1960-66. 
Ca use s of 
Prenatal an d Causes of Po st-
Age at death Na tal origjn nata 1 ori g in Tot a l 
Under one we e k 94.7 5.3 100.0 
Secon d week of 74.2 25.8 100 . 0 
life 
Third and fourth 58. 1 41 . 9 100.0 
week of life 
Source: Calculated from the st atistics g iven in 'Demographi 
Bulletin, Nos.7 8-84 . 
of 'prenatal and natal I origin, and the causes of ' postna tal I 
origin. Near ly 95 per cent of the de aths in the first week 
of life arise fro m causes of pre-natal and natal ori g i n, 
wh ic h include injuries at birth, asphyxia and stelect as is , 
hae mol yt ic d isease of t he newborn, i mma turit y and con genita l 
malforma tion . As age increases, t he i nf luence of postnata l 
environmental factors wh ich are not d irectl y associ a te d with 
chil db irth increases. So that in the l a st two we eks of 
the neonatal period less than one-half of deaths are ca use d 
by prenatal and natal circumstances. 
FIGURE 2.5: PERmATAL MORTALITY RATES. AUSTRALIA AND STATES, 1935--66 
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TABLE 2.5. Perinatal Mo rtality Rates a : Au stralia and 
States: 1935-66. 
41. 
Year N. S. W. VIC. QLD S. A. W. A. TAS. AUS TRA L l Ac 
1935 53. 1 b 50. 8 b b 51 .3 56.0 52.3 53. 1 b 49.9 b 1936 52.7 48.5 52.0 b 47.2 b 48.3 52. 1 50.7 1937 51 . 7 46.6 48.5 b 48.5 44. 1 54.6 49.2 193 8 52.9 48.9 53.6 b 45.3 40.2 51 . 8 50.4 1 939 49.9 47.6 51. 5 43.9 39.6 51 . 6 48.4 
1940 47.0 47.6 b 44.0 45.4 51 . 1 . 47.3 49.0 b 1941 50.4 48.1 48.1 45.2 40.5 53.6 48.4 
1942 46.5 45.5 48.0 38.6 37.7 47.5 45.2 
1943 44. 1 42.6 46.8 39.2 43.7 46. 1 43.7 
1944 42.6 41.2 45.5 39.4 43. 1 46.3 42.6 
1945 42.2 40.5 46.4 40.4 38.6 39.7 42.0 
1946 40.9 37.9 42.4 41.2 40. 8 40. 8 40.3 
1947 38.5 35.7 41.3 37.5 40.0 43.3 38.4 
1948 37.4 33.5 38.9 38 .5 36.8 40.8 36.8 
1949 34.9 32.9 35.4 34.6 36. 1 35.9 34.5 
1950 35. 1 31 . 3 36.6 33.2 32.8 32.9 33.9 
1951 33.3 31. 6 37.2 30.9 35.9 38. 1 33.5 
1952 30.2 30.8 34.4 30.0 33.6 31.6 31 .3 
1953 31.0 27.9 34. 1 26.7 30.0 31.8 30.2 
1954 31.4 27.0 32. 1 26. 8 30.9 30. 1 29.7 
1955 31.2 25.3 29. 1 26.7 27.5 27.9 28.5 
1956 31 .0 26.0 31. 4 25.6 26.2 27.0 28.7 
1957 29.9 27.7 30.6 26.3 28.0 24.4 28.7 
1958 27.8 25.9 28 . 1 23.2 26. 1 21.7 26.5 
1959 29.3 25.9 27.7 25.6 25.3 25.0 27.3 
1960 28.5 25.0 29. 1 23.7 27.1 21.4 26.8 
1961 27.8 25. 1 27.9 22.4 24.2 22.5 26 . 1 
1962 26. 1 24.2 27.4 24.6 24.4 23.5 25 .4 
1963 26.2 24.9 26.5 23.2 22.4 18.0 25. 1 
1964 25.3 23.0 23.4 23.8 21.9 20.7 23 . 8 
1965 24.5 22.5 22.3 23.0 23.9 18 . 8 23.3 
1966 24.7 23.4 22. 8 21.3 21.9 24. 1 23.5 
a Per 1000 live births and late foetal deaths . 
b Estimated. 
c See Table 2.1. 
Source: Still births we re obtained as for Table 2.1 and 
early neonatal deaths were from Demography 
Bulletin for the res pective years. 
42. 
The ma in features of the trends in per inatal 
mortality (Fi g. 2. 4 ) in Australia and her states are in 
general the sa me as those for late foetal morta lity. The 
decline in the mo rtality rate was relatively slo w during the 
early and closin g stages of the pe riod under review but qu ite 
steep during the intervenin g years. As also noted in the 
case of late foetal mortality, there has been a significant 
chan ge in the trend line of each state since around the mid-
In each case , the point of inflection was 
followed by a slight elevation or levelling off in rates, 
which is especially notable in New South Wa les, Victoria, 
South Au stralia and We stern Australia. As may be seen in 
Table 2.6 the absolute reductions in mor tality since 1956 in 
Victoria and Tasmania have been less th an one-eighth of the 
corresponding reductions during 1941-55. In other states, 
barring Queensland the numerical reductions in mortal ity 
rates between 1956-66 are less than one-third to one-fourth 
of the correspondin g reductions during 1941-55. 
TABLE 2.6 Per cent and Num erical a Redu ctions in Perinatal 
~1 0 r tal i t Y Rat e s : A u s t r ali a and S tat e s: 1 9 3 5 - 6 6 
State Period 
1935-41 1941-55 1956-66 
New South ~Ja l es 5 . 1 ( 2.7) 38.1(19.2) 20.4( 6 . 3 ) 
Victoria 5.3( 2 . 7 ) 47.4(22.8) 10.0 ( 2.6) 
Queensland 9.4( 5.0) 39.5(19.0) 27.4{ 8.6 ) 
South Aust ralia 9.4( 4.7) 46.5(18.5) 16. 8 ( 4.3) 
We stern A ustr~ia 21.1(10.8) 32.1(13.0) 16.4 ( 4.3) 
Tasmania 4.3 ( 2.4) 48.0(25.7) 1 0 . 7 ( 2 .9) 
Australia 7 . 5 ( 3 . 9 ) 41.1(19.9) 1 8 . 1 ( 5 .2) 
la l numerical reductions are given within parenthes is. 
Source: Calculated from Tab le 2.5. 
The adverse effects of the shifts in the morta lity 
trends are substantial. This will be clear in part from a 
43. 
comparison of the trends for Australia based on the observed 
and the expected rates in Fig. 2.4a. 
The expected values are derived by passing an 
approximate straight line through the observed values and 
then extending it by free hand. The difference betweeen 
the observed and expected rates is considerable - 8.5 deaths 
per 1000 live births in 1965. Had the earlier trend contin-
ued at least 36 per cent fewer perinatal deaths would have 
occurred. 
To estimate the effects of the changes in the trends 
in each state the regression co-efficients were fitted to 
the observed rates. In most cases the period selected 
represents a more or less continuous decline in mortality, 
while the end point of the selected period marks the year of 
shift in the trend. 
TABLE 2.7. ~ession Coefficients of Perinatal ~~ ortality 
Rates: States: Selected Intervals. 
S ta te Period Regre ssion Coefficient 
New South Wales 1941-52 y = 50.14 1 . 61 b 
Victoria 1941-55 y = 47.69 1 . 53 b 
Queensland 1938-55 y = 54.22 1 .34 b 
Western Australia 1943-56 y = 45.03 1 . 28 b 
Tasmania 1941-58 y = 51 .93 1. 61 b 
Source: Calculated from rates given in Table 2.5. 
In considering t he following estimates it must be 
remembered that the figures are extrapolated on the basis of 
a linear function, i.e., in each case a constant annual 
numerical decrease in rate is assumed. It is not necessary 
that the observed decline in mortality follo wed a strai ght 
line, although in none of the cases was the difference 
between the observed and fitted rates, as the test of 
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goodness of fit showed, statistically significant at a 
probability level of 0.05. However as the estimates are 
subject to the known limitations of mathematical extra-
polation, they should be considered as only suggestive. 
On the basis of the regression coefficients given in 
Table 2.7 it is estimated that if the rate of decline in 
mortality had remained unchanged, New South Wales and Vic-
toria would have attained a low perinatal mortality rate 
of 15 deaths per 1000 total births by 1962, Tasmania by 
1963, Western Australia and Queensland by 1967. As 
Table 2.5 indicates, none of these states had actually 
attained even a rate of 20 deaths per 1000 total births by 
1966. 
The relative positions of states for perinatal 
mortality are about the same as those noted for l ate foetal 
mortality. This obviously rules out any significant role 
of the differences in the definitions of stillbirths in the 
State differences in stillbirth rates. Purposely, in 
Graphs 'B', leI and '0' in Figure 2.4 the trends in mortality 
rates are shown for only two states. In each case one 
state follows the WHO definition and the other does not. A 
comparison of Figures 2.1 and 2.5 substantially su pports the 
above contention that the role of differences in definitions 
is insignificant. 
For example, except for 1940 and 1952 the mortality 
rates in New South Wales are higher than in Victoria through-
out the years. The difference in perinatal mortality is 
more clearly marked than in the case of late foetal mortality. 
Thus, if the low foetal mortality in Victoria was due to its 
definition one would expect, other circumstances remaining 
the same, the perinatal mortality rates in the two states to 
be equal. 
,. 
TABlE 2.8 STATISTICAL SIGNIFICANCE-'OF THE DIFFERENCE m THE PERDUTAL MORTALITY RATES Bm'WEEN VARIOUS AUSTRALIAN 
STATE511945-65. 
SlIGNIl'ICAllCE OF THE DIFFERENCE BE'.L'WEEN THE RATES FOR 
N.5 .... N.S .... ll .J:..tf RoS.W N.5.W VIC. VIC. VIC. VIC. QIJ). QIJ). QLD. S.A. 5.A. W.A. 
YEAR AND AND AND AND AND AND AND AND AND AND AND AND AND AND AND 
VIC. QLD. S.A. W.A. TAS. QLD. 5.A. W.A. TAS. S.A. W.A. US. W.A. TAS. TAS. 
1945 Si SS S S5 5 
1946 5S SS 5 
1947 S S SS 5 SS 
1948 S5 55 SS 5S 
1949 S 
1950 5S 5S S 
1951 SS 5 S5 5 5S 5S 5 55 
1952 SS 5 5S 5 
1953 5S S5 5S sa 5S 5 
1954 55 55 55 ~ 5S S 
1955 ss SS SS SS 
1956 5S 5S SS S SS SS 5S 5 
1957 S 5 SS SS 55 55 
1958 5 55 S5 5 :i i 55 55 5 
1959 S5 55 5S 5 
1960 55 55 5S SS 5S 5 
1961 55 5S SS SS SS S S5 5S SS 
1962 S S5 5 5 
1963 5 55 SS S 55 5 S5 55 55 5 
1964 5S 5 SS SS 
1965 5 5 55 5 5 5 55 
a For the prooedure of determining the statistical signifioanoe of the difference in rates see footnote to table 2.3. 
Notel (1) '-' indicates that the differenoe between the rates of the two states under consiieration is 'insignifioant'. 
(H) 's' indicates that the difference is significant at <j'), level of significance. 
(Hi) '5S' indicates that the differenoe is 'highly' jignificant at 1% level of lIignificanoe. .j::::, U1 
Source I Calcil&ted from the rates given in table 2.5. 
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Throughout the years Queensland has had highest 
mortality among the states. As Table 2.8 shows, its rates 
have been significantly higher than the rates for Victoria 
since the mid-1940's and the rates for South Australia since 
1 951 . New South Wales has also exhibited si gnificantl y high-
er rates than the rates in South Australia or Tas ma nia since 
the mid 1950's. 
2.6 Residual Problem of Late Foetal Mortality: Ana lysis 
by Cause of Death. 
Tabulations of stillbirths by cause of death exist 
only for New South Wales and Victoria: for the for mer since 
1958 and for the latter since 1953. The mortality rates 
for various causes of stillbirth for the period 1958-66 , 
based on the combined data for these two states, are 
presented in 3-yearly intervals in Table 2.9. The causes 
are classified according to the seventh revision of the 
International Statistical Classification of Diseases, Injuries 
and Causes of Death. 
Placental and cord conditions are the lar ge st single 
cause group in late foetal mortality ; in 1958-60 they 
accounted for about 35 per cent of the stillbirths fro m all 
causes. Despite a sizeable (17 %) reduction in their rate, 
this proportion has remained unchan ged over the yea rs. In 
1966 nearly two-fifths of the deaths in this grou p, we re 
ascribed to all cord conditions and about another one-third 
to 'other abnormality of placenta and cord'. 
The mortality rate for the 'diseases of foetus and 
ill-defined causes' - the second leading ca use grou p -
fluctuated modestly between 1958-60 and 1964-6. Because 
the mortality from some of the other causes has i mproved the 
numerical contribution of this group to stillbirths has 
increased further, from 32 to 27 per cent, over the ye ars. 
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TABLE 2.9. Average Annual Late Foetal Mortality Rates a 
Percentage distribution of_Stillbirths by Cause 
of Death b : New South Wales and Victoria 
Combined: 1958-66. 
Cause of Death 
Chronic Diseases 
in mother 
Acute Disease 
in mother 
Diseases and 
Conditions of 
Pregnancy and 
Childbirth 
Difficulties in 
Labour 
Other Causes in 
Mother 
Placental and 
Cord conditions 
Birth Injury 
Congenital Mal-
formation of 
Foetus 
Diseases of Foetus 
and ill - defined 
Causes 
Rates Percenta ge Distribution 
1958-60 1961-3 1964-6 1958-60 1964-6 
4.9 
1 .0 
16.5 
13.6 
1 . 5 
49.6 
2.1 
1 2.3 
38.3 
4.8 
0.9 
1 2 .4 
8.8 
1 .4 
48.9 
1 . 3 
1 2.2 
40.4 
3.5 
0.5 
1 5.4 
6.4 
1 . 5 
41 .4 
1 . 6 
11 . 7 
37.8 
3.5 
0.7 
11 .8 
9.7 
1 . 0 
39.5 
1 . 5 
8.8 
27.4 
3.0 
0.4 
1 2.8 
5.3 
1 . 2 
34.6 
1 .3 
9.8 
31 .6 
a Per 10,000 live and stillbirths. 
b Classified according to the Seventh Revision of the 
International Statistical Classification of Diseases, 
Injuries and Causes of Death. 
Source: Calculated from statistics obtained from the De puty 
Commonwealth Statistician of the t wo states. 
48. 
Two categories of diseases are covered under the above 
title. One category comprises of such defined causes as 
erythroblastosis, syphilis and other infections. Am ong 
these only erythroblastosis foetalis is important numerically; 
it accounts for 7 per cent of all stillbirths. 
The second and residual category includes those 
stillbirths for which the cause of death is either unknown 
or is reported in ill-defined terms. In 1966 these deaths 
constituted nearly one-quarter of all stillbirths. This 
high proportion is an indicator of the li mited value of these 
cause-of -d eath statistics. The main reason for this 
distressing situation is t he lac k of knowledge concernin g the 
basic aetiolo gical factors ; but it may also be due to the 
difficulties l faced, because of the low incidence of 
autopsies, in determining the cause of stillbirth. 
Diseases and conditions of pregnancy and childbirth 
are third in order of magnitude among the causes of late 
foetal mortality. About 12 per cent of stillbirths are 
attributed to this group, nearly two-thirds of which are 
associated with toxaemia of pregnancy. 
Mortality from congenital ma lformation re ma ined almost 
stationary at 12 deaths per 10,000 total births over the 
years 1958-66. In 1966 this cause alone ca used nearly one-
tenth of the stillbirths. The co mm onest abnormalities were 
those of the central nervous system wh ich accounted for 
nearly seven-tenths of all deaths due to con gen ital ma lfor m-
ation. Prominent among the latter were anencephalus and 
lFor the problems involved , see, D. Baird, J.Walker and 
A.M. Thompson, 'The Causes and Prevention of Stillbirths and 
First Week Deaths, Part III. A classification of Deaths by 
Clinical Causes: the Effect of Age, Parity and Len gth of 
gestation on Death Rates by Cause', Journal of Obstetrics 
and Gynaecology of the British Empire, Vol.7l, 1956, pp 80-2; 
J.P. Bound, N.R. Butler and W.C. Spe ctor, 'Classification 
and Causes of Perinatal Mortality', British Medical Journal, 
Vo1.2, 1956, p.19ll ; J.Yerushalmy , J. M. Bierman, D.H. Kemp, 
A.Conner and F.E. French, 'Longitudinal studies of Pregnancy 
on the Island of Kauai, Territory of Hawaii, American Journal 
of Obstetrics and Gynaecology, Vol. 71, 1956, p.80. 
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hydrocephalus. 
The mortality from 'difficulties in labour' fell by 
53 per cent from 13.6 in 1958-60 to 6.4 deaths per 10,000 
total births in 1964-6. Because of this marked reduction 
these conditions have relegated from fourth to fifth place 
as a major cause of stillbirths in recent years. Breech 
presentation is associated with nearly three-fifths of 
these fatalities. The remaining causes are less important 
numerically. Chronic diseases in mother, mainly diabetes 
mellitus and chornic disease of circulatory system, are 
responsible for 3 per cent of all stillbirths , and 'other 
causes in mother' and birth injury contribute one per cent 
each. 
Some interesting relevant facts have been revealed 
in recent studies on perinatal mortality in Victoria} It 
is found that about two-thirds of stillbirths die before the 
onset of labour and only one-third during labou~. It is 
also noted that one-half of still-born children are less 
than 2500 gm~ in weight. 
lThe Consultative Council on Maternal and Perinatal Mo rtality, 
Survey of Perinatal Deaths in Victoria ; Fifth Annu a l Report 
fa the Year 1966, Melbourne, 1967, p.8. 
.------------------------- - -----
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CHAPTER III 
TRENDS IN INFANT MORTALITY, 1935-66 
The infant mortality rate, the measure of the risk 
of infant death, is determined in this chapter by convent-
ional procedure, i.e., the number of infant deaths in a 
particular year is related to the number of live births in 
that year. Be cause of the tabulation practice in force 
in this country the events used in both the numerator and the 
denominator are those which were registered in each year 
rather than those which actually occurred. However, since 
about 90 per cent of the births and infant deaths that take 
place in any month are registered in the same or the next 
month, it is unlikely that this tabulation artifact will 
have any significant effect on the mortality rate. Since 
1962 , fortunately, both the births and infant deaths for 
Australia as a whole have been tabulated annually according 
to their year of occurrence as we ll as the year of re gist-
ration, and thus the validity of this proposition can be 
established numerically. We computed separate mortality 
rates for the two categories from these tabulations, and 
found a numerical difference of only 0.1 deaths per 1000 
live births between the two rates in each of the years 
1962 -4 - a co mplete corres pondence! 
The conventional method, suffers from the apparent 
disadvantage that it fails to relate the infant deaths to 
the appropriate birth cohorts from which they derive. Some 
of the deaths occurring in year 't', for instance, are of 
infants who were born in the previous year 't-l', and hence 
are not related to the births occurring in year 't'. 
Similarly some children born in year 't' wi ll die in the 
following year 't+l I, before completing the first year of 
51. 
1 if e. When the number of births does not fluctuate 
markedly from one year to the next, the effect of this 
statistical artifact is negligible, and the conventionally 
computed rate closely approximates the true risk of infant 
d ea t h . But, as Caffin, Moriyama and Greville and others l 
have demonstrated, when the number of births increases or 
decreases considerably from one year to another the convention-
al rate under-states or over-states respectively the true 
risk of infant death. 
The effect of the changes in the number of births, 
however, varies with age at death. The effect is almost 
negligible upon the mortality rate for the first month 
following birth. In view of the fact that the neonatal deaths 
constitute nearly seven-tenths of all deaths occurring in the 
first year of life and because only a few years in the 
present instance were characterised by the rapid changes in 
the annual number of births it can be safely suggested that 
the conventionally computed rate will afford a reasonable 
degree of accuracy, if not absolute precision, in the measure-
ment of the risk of infant death. 
3.1 Pre-1935 Period. 
The conditions and causes of infant mortality were still 
appalling when the present century began. Maternal ignorance, 
improper feeding, bad housing, low standard of living and 
defective sanitation were the major underlying factors. Of 
every hundred children born alive not less than eleven failed 
to reach their first birth day at the turn of the century. 
Hardly three years later, there was 
lS.W. Caffin, 'Infantile Mortality Rates I, Population Studies, 
Vol.VI, July 1952, pp.106-9; I. Moriyama and T. Greville, 
'Effect of Changing Birth Rates upon Infant Mortality Rates ' , 
Vital Statistics - Special Reports, Vo1.19, No. 21, United 
States Bureau of the Census, Washington, November 1944, pp. 
339-412; V.G. Valaoras, 'Refined Rates for Infant and Child-
hood Mortality', Population Studies, Vol.IV, December 1950, 
pp.253-66. 
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what appeared to be a dramatic, and unprecedented, fall in 
infant mortality - from a high rate of 111 in 1903 to 83 
deaths per 1000 live births in 1904. The precise circu m-
stances which caused this sudden and cons picuous i mprovement 
in infant morta lity, however, re ma in a matter of conjecture. 
Neither the demographic factors nor the socio-econo mic 
conditions of the people chan ged so suddently that it can be 
attributed to them. Similarly the educational l and sa n itary2 
measures wh ich were taken around that period, and which 
coincided in ti me, fail to pro vide any real explan a tion. 
The decline however emerged into a lon ger term down-
wa rd trend and by the mid-1930 1 s the risk of i nfant death 
had been reduced by one-ha lf to 40 deaths per 1000 live 
births. Certain features of this improvement are very 
striking. It resulted entirely fro m a fall in mortal ity 
after the first week of life, especially later infancy.3 
Moreover, only the diseases of infectious ori g in, ma inly 
lSydney Municipal Council in 1903 formulated a scheme for 
the preservat ion of infant hea lt h and circulated instruction-
al pamph lets for the gu idance of mothers in the care and 
feeding of their infants. In the follo wing year fe male 
sanitary inspectors were appointed to visit mothers as soon 
as possible after the registration of t he birt hs of their 
babies. The coinci dence of these measures su gg ests their 
association with the decline in mo rtality. This mi ght ha ve 
been an i mp ort ant factor in th e i mp rove me nt in mo rt a lity in 
New Sout h Wa les, but it should be not ed that a similar fa ll 
in mortality also occurreu i n t he s ame y ear in other sta te s 
in which similar measures were not instituted ; also see 
J.H.L.Cumpston, Health and Diseases in Australia - -A History, 
Melbourne, 1928. 
2 The occurrence of plague in Australia during the early years 
of this century led to an active cleaning campaign especially 
in the capital cities of all states from 1900 onwards. But 
there are hardly any grounds to associate the improvement in 
the rates which occurred in 1903-4 solely with this campaign. 
3 See, H. J. Ex 1 ey, II In fan til e M 0 r tal i ty inA us t r ali a, 1 906 - 3 0 I , 
Journal of the Royal Statistical Society, Vol. XCV, 1932, 
p.688. 
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gastro-enteritis, whooping cough, tuberculosis, meningitis 
and the ailments of respiratory tract contributed to it. l 
By contrast, the rate of infant mortality of the so-called 
endogenous causes, congenital malformation and other diseases 
peculiar to early infancy, remained virtually unchanged over 
the years. 
This improvement in mortality was related, in general 
terms to the improvement in socio-economic conditions, the 
develop ment of public health facilities, the expansion of 
health services and the education of mothers in the met hods 
of child care. Among the general measures of child health 
and welfare one which merits special consideration here is 
the establishment of infant health centres in all states 
between 1914 and 1918. Except for New South Wales and 
Queensland, in all states these centres were established , 
and are managed, by the voluntary organisations kno wn as 
Infant Welfare Organi s ations or Baby-Health Associations, 
who receive subsidies from the state governments and local 
authorities. In New South Wales and Queensland these health 
TABLE 3.1. Number of Infant Welfare Centres and Atten dance 
at these Centres: States; 1925 and 1935. 
N. S . W. V I C . QLD. S.A. W.A. TAS . 
1925 
Centres 57 73 1 3 38 7 5 
Attendance 190323 132796 63241 27790 865 8 15773 
1935 
Centres 140 152 1 6 53 23 1 2 
Attendance 612391 421390 136925 89731 60 808 30168 
Source: Official Yearbook of the Co mm onwe alth of Australia , 
1926 and 1936. 
centres were established by the respective govern ments. At 
1 See, H.O. Lancaster, 'Infant Mortality in Australia ' , 
Medical Journal of Australia, Vo1.2, 1956, pp.101-3. 
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these centres mothers are instructed in methods of 
preventing diseases and of maintaining child health. In 
the above table are set forth the number of centres and 
attendance at these centres in different states in 1925 and 
1935. It is important to note that in 1925 the attendance 
at these centres in all states except Western Australia was 
nearly three times the number of births recorded in that 
year. The figures in Table 3.1 do not include the statistics 
of the centres set up by the Bush Nursing Association in the 
country districts throughout Australia. In 1935 these 
centres numbered 185 as compared with 399 centres set up by 
the Baby-Health Associations. 
The relative influence of the preventive work carried 
out at these centres upon the decline in mortality which 
materialised following their establishment is difficult to 
assess ; but it is probable that it exerted a strong 
influence in sustaining a high rate of decline in infant 
mortal i ty. The continuation of a downward trend in mortality 
during the years of Industrial Depression, for instance, can 
in part be associated with the increased attendance at these 
centres. l 
Some factors here are especially noteworthy because 
of their importance in controlling certain diseases. 
Prominent among these is the revival of breast feeding in the 
early years of this century which would have played a major 
part in the decline in infant mortality from intestinal 
infections. 2 The fall in the mortality from the diseases 
lThe attendance at these centres nearly doubled from 724801 
in 1928 to 1355306 in 1935. 
2The strong association between breast feeding and infant 
mortality demonstrated by a large number of studies over the 
years, is best summarised in a statement attributed to 
Groth and Hahn. More than half a cent~ry ago they pointed 
out that breast feeding can almost neutralise the influence 
of an unfavourable economic environment on the rate of infant 
mortality. Translated from German and quoted in, M.Greenwood 
and J.W. Brown, 'An Examination of Some Factors Influencin g 
the Rate of Infant Mortality', Journal of Hygiene, Vol. XII, 
1912, p.10. 
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of the digestive system was, it should be noted, res ponsible 
for a decline of about 20 deaths per 1000 live births in 
infant mortality between 1908 and 1934. 
Notable among others are the improvement in public 
hygiene and sanitation ; the general and specific measures 
taken to combat infectious diseases including the co mp ulsory 
notification of a majority of these diseases ; the 
provisions of pure milk and reasonably safe water supply ; 
the passing and implementation of various Health Acts in all 
states; and the enactment of the Venereal Diseases Legis-
lation between 1915 and 1918 in all states except South 
Australia. However, as each of these factors began to exert 
its influence after a certain year, assu min g the year of 
enforcement in each case, the Icause and effect' rel a tionship 
should be interpreted with reservation. 
3.2 Trend in Infant Mortality Rate in A ustralia ~ durin g 
1935-66. 
The development of public health services and the 
expansion of postnatal care facilities which started on a 
rapid pace in the preceding period gained an accelerated 
speed once the economic exigencies resulting from the 
Industrial Depression were over. This is reflected at 
least partially in the substantial rise (110 %) in the nu mber 
of infant health centres which occurred between 1935 and 
1945, from 399 to 841. This average fi gure conceals at 
least one important characteristic. The increase in t he 
number of the centres in the non-metropolitan areas, fro m 
220 to 557, was considerably greater than the increase in the 
number of centres in the metropolitan areas , fro m 179 to 
284. This was essentially an important step towards 
eliminating the disparity in the preventive care facilities 
between the metropolitan areas and the outlying areas, which 
TABLE 3.2. Infant Mortality Rates: a Australia an d 
States: 1935-66. 
YEAR N. S . W . V Ie. QLD. S.A. W.A. TAS. AUSTRALIA 
1935 39.4 41 . 2 37.3 35.0 40.2 51 .8 39.8 
1936 43.5 42.3 36.2 31 . 1 42.2 49.6 41 . 2 
1937 40.7 36.7 35.6 33.1 37 .5 41 . 7 38.1 
1938 41 .8 34.2 41 .3 30.5 33.8 39.7 38.3 
1939 41 .0 35.6 35.5 34.9 40.8 40.6 38.2 
1940 39.0 39.5 35.3 35.5 44.2 35.2 38.4 
1941 43.8 36.2 39. 1 32.5 35.3 49.0 39 . 7 
1942 40.2 41.7 34.8 39.7 36 . 9 42.4 39.5 
1943 36.2 35.8 37.8 36.7 32.6 40.6 36.3 
1944 30.7 32.0 31 .3 29. 1 32.6 38.3 31 .3 
1945 30.6 28.0 29.8 28. 1 29.5 27.5 29.4 
1946 30.2 27.2 29.3 27.1 31 . 1 30.2 29.0 
1947 29.8 26.3 30.8 24.3 30.9 27.3 28.5 
1948 30.3 23.9 28.0 29.7 25.6 27 .7 27.8 
1949 27.3 21 . 9 24.7 27.7 26.4 23.9 25.3 
1950 27.0 20. 1 24.8 24.0 27 . 1 23.8 24.5 
1951 26.3 22.6 25.7 24.5 28.7 26.6 25.2 
1952 24.5 22.3 24.9 23. 1 25.0 21 . 7 23.8 
1953 24.7 21 . 2 25.0 20.7 23.8 22.9 23.3 
1954 25.3 1 9.3 22.3 21 .3 22.5 23.9 22.5 
1955 24.9 18.4 20.3 23.3 22.4 23.4 22.0 
1956 23.5 1 9 .3 22.7 1 9.9 22.7 21 .0 21 .7 
1957 22.7 20.2 21 . 7 20.6 21 . 1 20.2 21 .4 
1958 21 .3 19.2 1 9 .4 22.4 21 .5 19.5 20.5 
1959 22.7 21 .2 20.3 20.7 20.2 23.4 21 . 5 
1960 21 .2 18.5 21 .0 18.9 21 .6 1 9 . 1 20.2 
1961 20.8 1 7 .8 20.0 20.0 1 9 .7 16.8 1 9 .5 
1962 21 .4 18.5 21 . 1 1 9 .2 22.3 20.7 20.4 
1 963 19 .9 18.9 20.1 18.7 20.4 1 7 . 9 1 9 .6 
1964 20.3 16.9 1 9 . 2 1 9.0 1 9.7 20 . 1 1 9 . 1 
1965 1 9 . 1 17 . 5 17 .8 18.4 21 .7 16.6 18.5 
1966 19.2 17.4 17 .7 17 .5 1 9 .3 14 .6 18.2 
a Per 1000 live births. 
Source: 'Demography' Bulletin No. 84. 
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had been comparatively neglected in the past. 
Table 3.2 which gives the infant mortality rates for 
1935-66 shows that despite these favourable circumstances 
a slight reversal in the downward trend in the national rate 
was experienced during the pre- and early-war years. These 
rates are computed by the conventional method and are shown 
by solid line in Figure 3.1. If the corresponding trend 
for the refined infant mortality rates, which are 
illustrated by dotted line in that figure, is examined it 
becomes clear that this rise was not an artifact in any way. 
The refined rates are calculated by a further refine ment of 
the formula prepared by the United Kingdom Government Actuary 
for the computation of infant mortality rate and utilised by 
Caffin l to illustrate the effect of changing birth rates upon 
infant mortality. 
In the amended form the formula reads as follows: 
0-3 q = 
q 3-6 = 
6-9 q = 
9 - 1 2 
1 B- 1 
'2 4 
- 1 (~B3 
(1 B- 1 
'2 2 
+ B 1 + B 2 + B 3 + ~ B 4 
d3 - 6 
q =----~-- ~--~--~------~~~~~--~---(~Bll+B2 : l+B3l+B4l+~Bl )_(dO-3+d3-6+d6-9) 
0-3 3-6 6-9 9-12 and q=q + q + q + q 
Where Bl is the number of births in the ith quarter of the 
year under consideration. 
- 1 Bl is the number of births in the ith quarter of the preceding 
year. 
lS.W. Caffin, 'Infantile Mortality Rates', Population Studies, 
Vol. VI, 1952-3, pp. 106-9. 
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dO- 3 i s the number of deaths i n the year under consideration 
at age 0 to 3 months. 
d3- 6 i s the number of deaths i n the year under consideration 
at age 3 to 6 months, etc. 
The formula assumes that births are evenly distributed 
over each quarter of the calendar year, instead of over the 
whole of the calendar year. The original formula l is 
amended by subtracting the deaths occurring in the earlier 
months of life from the number of births used in the denomin-
ator for calculating the mortality rate for the following 
months of life. The numerical gain resulting from this 
modification is small but important. 
In the whole 32-year period, it should be noted, there 
are only two instances when the two rates show opposite 
trends; the rate calculated by the conventional method 
indicates a small decrease, while the rate computed by the 
refined method shows a slight increase. But even in these 
two cases the difference between the two rates is less than 
1.8 deaths per 1000 live births. In other years however 
the differences in the two rates are not so marked as to 
affect the interpretation of the mortality trends. 
Returning to the main analysis ; the slight increase 
experienced in early war years was followed immediately by 
a rapid and steep decline in infant mortality, during the 
remaining years of the war. The mortality rate fell from 
39.7 in 1941 to 29.4 deaths per 1000 live births in 1945. 
It is unlikely however that this sudden decline in mortality 
can be attributed to drug therapy as the sulphonamides, 
although introduced in the late 1930 l s were not widely 
available in general medical practice until the end of the 
war. Similarly, although the level of employment increased 
lFor original formula, see Ibid. p.108. 
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tremendously over the war years the living standards, 
probably because of the substantial increase (nearly 23 %) 
. h fl" 'dl 1 ln t e cost 0 lVlng, remalne ow. Whatever were the 
circumstances it is probable that the failure to achieve any 
real improvement during the preceding 7-year period, i.e. 
1935-41 created, in a way, an exceptional opportunity for 
immediate rapid gains __ for a rate of achievement that could 
not easily persist. 
The post-war period produced still further, and 
probably more striking, contrasts. The general availability 
of sulphonamides and other antibiotics in particular, and the 
advances in medical knowledge in general, afforded unpre-
cedented opportunities for effective medical treatment. 
Their probable statistical effect on infant mortality is, 
however, difficult to isolate from the effects of the other 
important circumstances. If the rise in gross national 
product per capita is taken as a broad indicator, there was 
a substantial rise in the standard of living starting around 
2 the beginning o~ the second half of the present century. 
Economic growth also helped, to a certain degree, in the 
expansion of social services programmes. Of immediate 
importance here, are of course, those relating to health and 
welfare. Special mention must be made of two systems of 
National Health Service. Firstly, I 'a general system of 
subsidizing the contribution of citizens to voluntary health 
societies which protect them against the cost of medical and 
hospital attention;' secondly, 'a system of providing 
lSee, R. Mendelsohn, liThe Australian Standard of Living and 
the Development of Social Welfare", p.30, in The Na tional 
Income and Social Welfar~, ed. K. Hancock, Me lbourne, 1965. 
2 P.H. Karmel, 'Social Services and National Production ' , 
pp. 70-71, in The National Income and Social Welfare, Ibid. 
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drugs for a nominal payment covering the greater part of the 
pha rmacopaei a' .1 
TABLE 3.3. Number of Metropolitan and Non-metropolitan 
Infant Welfare Centres: Australia: 1945, 1955 
and 1961. 
YEAR METROP. NON-METROP. TOTAL ATTENDANCE 
----
1945 284 557 841 2,677,030 
1955 441 1 01 1 1452 3,099,233 
1 961 534 1 1 1 0 1644 3,641,479 
----
Source: Official Yearbook of the Commonwealth of Australia, 
1946, 1956, and 1962. 
Both the Commonwealth and state governments also 
took important steps to afford preventive and curative care 
facilities to increasing numbers of mothers and infants. 
These measures have already been outlined in the pre vious 
chapter. Of no less importance in this regard would appear 
to be the steady and substantial increase in the number of 
infant health centres from 841 in 1945 to 1870 in 1966 . As 
was foreseeable, the non-metropolitan areas received more 
attention in this regards. In 1961 the attendance at these 
centres was 3,641,479, while only 239,986 births were 
registered in that year. 
Under these circumstances which were probably more 
favourable than during any other time in the history of this 
country it would appear quite reasonable to expect consist-
ent and substantial reductions in infant mo rtality. The 
actual pattern of development in infant mortality observed 
during the 21 years follo wing the end of World War II, 
i . e., 1946-66, however, varied in many respects from the 
expected pattern. The general trend in the mortality rate 
throughout these years remained downward ; but the trend 
lR. Mendelsohn, 'The Australian Standard of Living and the 
Development of Social Welfare', op.cit. p.36 . 
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line was not free of temporary interruptions. The trend 
line based on refined rates gives evidence to the fact that 
these interruptions were not, in any instance, the result of 
the fluctuations in the birth rate. The annual rate of 
improvement in mortality (2.18 %) during this 2l-year period 
was lower than in any equivalent time interval since the turn 
of the century. The rate of improvement was, however, not 
uniform throughout the years. As may be noted in Fig. 3.1 
the gradient of the trend line became less and less steep 
with the passage of time. 
The recent deceleration in the mortality decline is 
most pronounced. During the last nine years, i.e., 
1958-66, the infant mortality rate has been reduced only by 
about 2.3 deaths per 1000 live births. Taking 1958 as the 
approximate point of the latest change in the gradient of 
the trend line, straight lines were fitted by the method 
of least squares l to the annual infant mortality rates for 
the years 1944-58 and 1958-66 separately. The expected 
rates for the two intervals are illustrated by broken line 
in Figure 3.1. A comparative examination of the slopes of 
the two fitted trend lines gives sufficient insight into 
the nature of the change in the mortality trend. The 
'expected ' trend line for 1944-58, if extended, produces for 
1961 the infant mortality rate actually observed in 1966. 
If the mortality rates are subjected to further statistical 
analysis, it can be estimated that had the average annual 
percent decline in infant mortality in the recent past been 
the same as during the interval 1942-58 , the infant mortality 
rate in 1966 would have been only 14.62 instead of the 
observed rate of 18.17 deaths per 1000 live births. 
lAs the test of the goodness of fit showed the application 
of the straight line function to the observed rates is highly 
satisfactory. The values of Chi-square for the two intervals 
are very low, being 0.26 for 1944-58 and 0.09 for the interval 
1958-66. 
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Although as steep a decline in infant mortality as 
between the early-1940's and the late-1950's could not 
continue indefinitely, the slowing down of the mortality 
decline in this country appears to have occurred rather early 
when compared with certain European and Scandinavian countries. 
Table 3.4 which gives infant mortality rates for the 
Netherlands, Norway and Sweden illustrates this proposition 
in clear terms. 
TABLE 3.4. Average Annual Infant Mortali!y Rates: 1940-66: 
and Annual Rate of Decline in Infant Mortali!y: 
1950-66: Selected Countries. 
THE 
PERIOD AUSTRALIA NETHERLANDS NORWAY SWEDE N 
1940-44 26.9 41 .8 37.7 32.6 
1945-49 28.0 40.4 32.6 25.7 
1950-54 23.8 24.7 24.2 20.0 
1955-59 21 .4 1 9.3 20.2 17.0 
1960-64 19.7 16.5 1 7 .5 15.4 
1966 18. 2 14.7 14.6 1 2 .6 
Annual Ra te 
of decline 
(1950-66) 1. 86 3.96 3.39 2.87 
Source: The rates for 1940-65 are taken from the Demographic 
Yearbook 1966, United Nations, pp. 298-5; The rates 
for 1966 are taken from Statistical Yearbook, 1967, 
United Nations, p.100. 
The period around the mid-1950's is of great 
significance. This was the period when Australia began to 
lose ground in world standards of infant mortality. During 
the fifteen years elapsing between 1950 and 1966 the annual 
rate of decline in infant mortality was less than one-half 
the corresponding rate for the Netherlands (3.96 %). It 
was about one-third lower than the rate for Sweden, which 
because of its low initial rates, recorded the lowest rate 
of decline among the three selected countries. The 
consequences can be noted in Table 3.5 below. The 
differences in the level ' of infant mortality between Australia 
and the Netherlands or Norway or Sweden have increased 
64. 
progressively over the years. In 1966 the relative 
TABLE 3.5. Infant Mortality Rates for the Netherlands, 
Norway and Sweden as a percentage of the Rates 
for Australia: 1950-66. 
THE 
PERIOD NETHERLA ND S NOR WA Y SWE DEN 
1950-54 104 102 84 
1955-59 90 94 79 
1960-64 84 89 78 
1966 81 80 69 
Source: Calculated from the rates given i n Table 3.4. 
incidence of infant death in Sweden was approximately only 
two-thirds of the corresponding incidence in Australia. 
Likewise, in 1967 the Netherlands recorded an infant 
mortality rate of only 13.4 deaths per 1000 live births 
nearly 27 per cent lower than the rate for Australia (18.3). 
In 1950 the Australian rate was about 9 per cent lower than 
its Dutch counterpart. 
In order to identify the specific areas where the 
improvement in infant mortality has lagged in Australia, the 
mortality rates for the various aetiologically important 
subdivisions of the first year of life for Australia for 
1966 are compared with those for the Netherlands, Norway and 
Sweden, in Table.3.6 below. 
The greater Australian mortality is marked in every 
age interval. But relative to the Netherlands and Sweden 
it is relatively more pronounced in post-neonatal period, 
when mortality is more amenable to environmental and medical 
control, than in early infancy, when endogenous natal and 
ante-natal factors are predominant in causin g death. The 
deaths in the first week following birth constitute the 
major component of the deaths in infancy in all countries, 
65. 
TABLE 3.6. Infant Mortality Rates a by Age: Selected 
Countries: 1966: and the Ratios of the Rates 
for these Countries to those for Australia. 
Early-neonatal Ne onatal Post - neonatal 
Country (under one week) (under2 8 days)(28days-ll Mths.) 
Australia b 1 1 .8 ( 1 00) 13. 2 ( 100 ) 5.0 ( 1 00 ) 
The Netherlands c 9.6 ( 81 ) 1 1 . 2 ( 85) 3.5 ( 70) 
Norway d 9.0 ( 76) 10.3 ( 78) 4.3 ( 86) 
Sweden e 8.9 ( 75) 10.2 ( 77) 2.3 ( 46) 
----
a Per 1000 live births. 
Source: b) Calculated from statistics published in Demography 
Bulletin, 1966. 
c) Calculated from statistics given in U.N. Demographic 
Yea rbook, 1967. 
d) Calculated from statistics provided by the 
Director, Central Bureau of Statistics of Norway. 
e) Calculated from the statistics provided by the 
Statistician, National Central Bureau of 
Statistics, Sweden. 
NO TE: The figures within parenthesis are the ratios of the 
rates for these countries to the respective rates 
for Australia. 
accounting for nearly 62 to 71 per cent of th e ir total infant 
deaths. The nu merical difference in rates betwee n Aus tralia 
and the Netherlands or Norway or Sweden is greater in th i s 
period than in the other intervals, and accounts for about 
63 %, 80 % and 52 % of the corresponding differences in their 
infant mortality rates. We will discuss the significance 
of these differences and the prospects of further decline 
in infant mortality in this country later in this thesis. 
3.3 Trends in Infant Mortality by State. 
Figure 3.2 illustrates the trends in infant mortality 
rates in the six states of Australia during the period 
1935 - 66. The mortality rates can also be exa mined in 
Table 3.2. Because of the substantial fluctuations in the 
annual rates, particularly in s mall states, it is difficult 
to describe in a satisfactory and consistent manner the pattern 
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of develop ment in the infant mortality rates. Hence only 
the general features of the trends are considered. 
Following their peaks in the early- war years t he 
infant mortaiity rates in all states un der went subst antial 
reductions (24 - 44 %), varying disproportionately with the 
peak levels, in the remaining years of war. This was 
followed by further sizeable declines in the post -war years. 
In 1955, the mortality rates varied between 18 and 25 
deaths per 1000 live births, which was nearly one-half of 
the high and the low rates observed at the beginning of the 
period under review. In New South Wales , Queensland an d 
Western Australia nearly three-quarters of the over-all 
decline in infant mortality during the 32-year period under 
review took place in the 14-year period 1942-55. The 
corresponding proportion for Victoria is more than 90 per 
cent. 
The most striking feature of the 1950 l s was t he marked 
change in trend which took place re gardless of the mortality 
level for the individual states. As Table 3.7 belo w 
indicates the rate of decline decelera te d substan t ially in 
TABLE 3.7. Annual Rates of Declin ea of Infant Mort a lity Rates: 
Australia and States: 1935-66. 
STATE 
New South Wales 
Victoria 
Queensland 
South Australia 
Western Australia 
Tasmania 
Australia 
Per cent decline 
1935-42 1943-55 1956-66 between 1935-7 
an d 1964-6. 
b 
0.52 
0.33 
b 
8.97 
2.32 
0.26 
2.78 
3.55 
3.90 
3.40 
3.14 
4.17 
3.60 
1 . 91 
1 .89 
1 .89 
1 . 61 
0.83 
2.69 
1 .68 
55.2 
57 .7 
52.3 
45.9 
50.6 
67.4 
53.2 
---------------------------------------- ----
Source: Calculated from the rates given in Table 4.1 
a Per cent. 
b Instead of a rate of decline a r a te of incre ase 
was experienced. 
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TAllIE 3.8 STA.TISTICAL SIGN I FI CANCE OF THE DIl'FEIDlICE DI THE iii!! ,,,':Ul, . ORTALITY RATES BI1'I'WE:iN VARIOUS AUSTRALlAB 
STATES,lS35-66. 
SIGN U'rCANCE OF TIlE DIFFERFlICE Jl:il'VIEDI THE RATi:S FOR 
B.9.1' B.S •• N.5.W N.S.W N.S.W VIC. VIC. VIC. VIC. QIJl. QIJl. QIJl. S.A. 5.A. I'.A. 
YEAR UD UD AND AND AND AND AND AND AND AND AND AND AND AND AND 
VIC. ~~. 5.A. 1'.1.. TAS. QIJl. S • .i. . 1' • .1. TA5. S.A. I'.A. TAS . W.A. TAS. TAll. 
1935 S 55 5 55 55 55 S5 6S 
19)6 55 S5 55 6S S 6 S S5 6S 6S 
19)7 55 6S 55 II 
19)8 55 SS 6S SS 6S 6S 6S 
1939 55 6S S5 S 5 S 
1940 5 s S 5 55 55 6S 
1941 SS 6S 59 6S SS SS 6S 55 6S 
1942 6S 5S 5 5 S 
194) s S 
1944 S5 5 6 S5 
1945 5 
1946 S5 s S 5 
1947 S5 S5 55 59 55 55 
1948 S~ 9 S9 55 SS S 
1949 5S 5 5 55 6S 
1950 59 S 5 5S S5 55 5 
1951 SS a5 as S 9 
1952 61 a 5 
195) SS 5S 55 S 5S 9 
1954 59 S9 51 S 6S S S 
1955 S5 S9 9 S9 69 95 a 
1956 51 SS 55 5S 5 
1957 55 
1956 55 8 a9 9 
1959 a 58 8 
1960 55 S 9S 5 S 
11'61 as S9 II a s 
1962 SSo S 55 6S a 
196) 
1964 as a 8a 5 6S 5 
1965 55 SS 55 5 6S 
1966 S5 9 
a For the procedure ot det.rmining tbe .tati.tioal .igolticanoe ot t b. difterenoe in rtt e • • • e tootnote to table 2.). 
Irote, (i~ '-' indicate. that tbe d1fteranoe betw ... tbe rate. ot tb. two .tat •• under oon&14eraUon 1. 'indgoi tioant' • 
(11 's' indicat •• that tbe dirt.ranoe 1& aigo1fioant at ~ Uval ot aisnitioanoe. 
(11i ·SS· indioate. that the d1fferenoe 1& 'bJ.&bly' aigo1fioa.nt at 1~ lenl ot dgoitioa.noe, 
So=oe,Caloulated from tbe rat .. gb .. in table ).2. 
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all states except New South Wales and Tasmania. Between 
the early-1950·s and the mid-1960·s there was a specific 
period in each state when no real improvement in infant 
mortality was experienced (Fig. 3.2). The onset and 
duration of such periods, however, vary from state to state. 
As may be noted in Figure 3.2 the relative standings 
of states with the possible exception of Tasmania had more 
or less stabilized by the end of World War II. Throughout 
the next two decades the highest infant mortality was 
experienced in New South Wales and Western Australia. Only 
slightly more favourable than these two states was the 
mortality experience of Queensland. With minor exception 
the infant mortality rates for Victoria were lowest over 
these years. The differences in the mortality rates between 
Victoria and the three ·high mortality· states were 
statistically ·highly significant· (Table 3.8). The 
mortality in South Australia was also more favourable than in 
the three latter states but the differences in their rates 
were reckoned as statistically significant in only a few 
years. 
TABLE 3.9. jj.. at Observed Rates and the Rates Calculated on the 
Year 
1950 
1955 
1960 
1964 
1966 
a Per 
Source: 
Assumption that mortality in New South Wales was 
as Low as in Victoria: Infant Mortality: Australia: 
1950, 1955, 1960, 1964 and 1966. 
Observed Calculated 
Rate Rate Difference P 
24.5 21 .8 2.7 .001 
22.0 1 9.6 2.4 .001 
20.2 1 9 . 1 1 . 1 .009 
1 9. 1 1 7 .9 1 . 2 .005 
18.2 1 7 .6 0.6 . 1 37 
1000 live births. 
Calculated from the statistics published i n 
• Demography· Bulletin, No. 84, 1966. 
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Table 3.9 gives a rough assessment of the adverse 
influence of the high mortality of the state of New South 
Wales, which in 1964-6 contributed nearly 37 per cent of the 
country's total infant deaths, upon the national rate. The 
!calculated' rates are determined on the broad assumption 
that the level of infant mortality in New South Wales in 
these years was as low as in the 'low' mortality state of 
Victoria. If the assumption had been true, the risk of 
infant death in Australia would have been si gnificantly 
lower than the observed risk of infant death. On this basis 
the rate for Au stralia in 1960 would have been quite close 
to the rate for both the Netherlands and Norway. 
Although the mortality rate of New South Wales has a 
substantial influence on the national mortality level, it 
is disputable whether the deceleration in the mortality 
decline in that state alone caused the lag in the reduction 
of the national mortality rate. We noted that had the 
downward trend in mortality in Victoria and Queensland, which 
together contribute slightly more than t wo-fifths of 
the country's infant deaths, continued uninterrupted after 
the mid-1950's, even if the annual rate of decline in 
mortality had been the same as actually observed, Australia 
would not have lagged behind in the reduction of infant 
mortality relative to the Netherlands , Norwa y or Sweden. 
3.4 Trends in Infant Mortality by Age at Death. 
The percentage decline in the mortality rates for 
various age intervals of infancy and the chan ges in the 
relative distribution of infant deaths observed in Australia 
between 1935-7 and 1964-6 are presented in Table 3.10 below. 
An outstanding feature of the period under review is the 
sizeable (46 %) decline in mortality in the first week 
TABLE 3.10. Percent Distribution and Percent Decline of 
Infant Mortality by Age: Australia: 1935-66. 
71 . 
Percent. dist. Percent. dist. Percent decline 
Age at death 1935-7 1964-6 1935-7 to 
1964-6 
Under one day 28.6 a 37.6 
1 - 6 days 23.9 a 26.7 
Under one wee k 55.7 64.3 46.0 
7-27 days 12 .6 7.5 71. 9 
28 days through 
11 months of age 31.7 28.2 58.4 
Under one year 100.0 100.0 53.2 
a For 1941-3. Prior to 1941 the relevant statistics 
not available. 
Source: Calculated from statistics given in Demography 
Bulletin No. 84, 1966. 
are 
following birth. During the earlier (pre-1935) years it 
had remained practically unaltered. Bu t once again, greater 
progress has been made in reducing the risk of death in the 
period after the first week. As a consequence, the relative 
distribution of infant deaths has skewed further towards 
early ages: in 1966 the early-neonatal deaths constitute d 
nearly 65 per cent of all infant deaths as compared with 
57 per cent in 1935. The upsurge is largely the outcome of 
the increase in the relative number of deaths that occur in 
the first 24 hours following birth. 
3.4.1 . Early- Neonatal I'~ ortality . 
Figure 3.3 presents the pattern of development in the 
early-neonatal mortality rate and its two co mponent s over the 
years 1935-66. The general trend in the rate between 
1941 and 1958 was, although irregularly, downwards. But both 
the relative and absolute decline in mortality during the 
9 years falling in the second half of the century was 
substantially lower than in the 9 years (194l-9) fallin g in 
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the first half. Taking the period 1941-58 as a whole, the 
mortality rate dropped by approximately 58 per cent from 
21.7 to 12.6 deaths per 1000 live births, accounting for 
slightly less than one-half (47 %) of the corresponding 
decline in infant mortality. Since the late-1950 Is, 
however, the trend in the rate has been indecisive and the 
improvement in mortality has been only marginal - 0.8 deaths 
per 1000 live births. As these deaths now constitute the 
principal component of the deaths occurring in infancy the 
corresponding deceleration in the decline in infant mortality 
is quite understandable. 
Examination of the individual trends for the mortality 
in the first 24 hours following birth and in the remainder 
of the first week of life shows that the change in trend 
occurred three years earlier (in 1955) in the rate of the 
former than in the rate of the latter. Even during the 
period 1941-55 the decline in the former proceeded at a 
slower rate (3.17 %) than the decline in the latter (3.85 %). 
However, in both the cases the breakpoint was followed by 
a marked deceleration in the rate of decline. 
The significance of this marked change in trend is 
evident if the early-neonatal mortality for 1966 is estimated 
on the basis of the regression for 1941-58. The linear 
regression equations for the intervals 1941-58 and 1958-66 
are as follows: 
1941-58 
1958-66 
y = 20.67 
Y = 1 3 . 28 
0.47 x 
o .15 x 
In the above equations Iyl is the trend value for the given 
year, and IXI represents the passage of time. The expected 
rate for 1966 is 8.38 while the observed rate is 11.76 deaths 
per 1000 live births. The difference between the observed 
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and the expected rate was reckoned as statistically highly 
significant at a probability level of 0.001. If this 
expected rate is sUbstituted for the observed rate the 
over-all infant mortality rate amounts to only 14.8 deaths 
per 1000 live births, which is almost equal to the 
corresponding rate for the Netherlands or Norway. The 
above revaluation of the rate also showed that if the earlier 
trend had continued about 738 out of a total of 2618 deaths 
registered in 1966 would not have taken place. 
The precise circumstances associated with this rather 
undesirable lag in improving the chances of the ada ptation 
of the newborn infant to the extra-uterine environment are 
more or less a matter of speculation. A somewhat restricted 
explanation may be the lack of knowledge regarding the 
causative factors underlying these early infant deaths. In 
more definite terms it may be attributed to the im prove ment 
in obstetric techniques as well as increased facilities for 
prenatal and obstetric care which have helped in preventing 
many intra-uterine deaths. Thus clearly a nu mber of 
infants who in the past, because of the lack of such 
facilities, would have died in the ante- or intra-partum 
period are now saved, but as they are too weak to adapt 
to extra-uterine life, they succumb soon after birth. The 
convergence of the late foetal and early-neonatal mortality 
rates through the 1940·s and the 1950·s and the chan ge in 
their relative standing thereafter, with the late foetal 
mortality assuming lower rates (Figure 3.3), substantially 
supports the latter proposition. 
The residual problem of early infant deaths is highly 
associated with prematurity. In 1966, in Victoria for 
example, approximately three-quarters of these deaths were 
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the deaths of infants weighing 2500 gms. or less. l 
Further significant reductions in the incidence of death in 
the early-neonatal period will, therefore, depend largely 
on further research for the determination of the precise 
causes of prematurity and thereby their prevention on the 
one hand, and on the increased efforts for the prevention of 
premature labour, and further provisions of skilled pediatric 
and nursing care for the prematurely born infants, on the 
other. In emphasising the importance of these latter 
measures it is not intended to imply that they, pe r se ~ 
are the whole solution of this important probelm. Since 
'the reproductive outcome is a function of circumstances and 
experiences affecting women ,2 in their lifetime and the 
early neonatal deaths depend largely on these circumstances, 
the improvement in the lifetime environmental conditions of 
the mothers is equally important. 
States. 
The early-neonatal mortality rates for individual states, 
which are shown in Figure 3.4, do not exhibit the same 
pattern of change as that noted in the national rate. 
During the 1940 ' s for instance, only in four states, viz., 
New South Wales, Victoria, Queensland and Tasmania were the 
trends in mortality rates concurrent with the downward trend 
in the national rate. Likewise the small decline in the 
latter between 1955 and 1963 was mainly the result of the 
corresponding improvement in the mortality rates for New South 
Wales, and to a small degree, Western Australia and Tasmania. 
lThe Consul~tive Council of Maternal and Perinatal Mortality, 
Department of Health, Victoria , Survey of Perinatal Deaths in 
Victoria, Fifth Annual Report for the Year 1966, p.7. 
2J.C. Kincaid, 'Social Pathology of Foetal and Infant Loss', 
British Medical Journal, April 1965 , p.1059. 
If the recent changes in early-neonatal mortality in 
each state are related with the corresponding chan ges in 
infant mortality, the dominating influence of the former 
upon the latter at once becomes evident. Particularly 
notable in this regards are the erratic movements in the 
Victorian mortality curve, which apparently began in 1950 
and have continued over the years. 
Despite this marked change in trend there was hardly 
77. 
any appreciable change in the relative standing of that state 
in relation to the three high mortality states, viz., New 
South Wales, Queensland and Western Australia. This was 
because of the low rate that it had attained by 1950. The 
average annual difference in the early-neonatal mortality 
rates of New South Wales and Victoria during 1945 - 66 accounts 
for about one-half of the corresponding difference in their 
infant mortality rates. Between Victoria and Queensland, 
the average difference in early - neonatal mortality rates in 
the same period accounts for four-fifths of the avera ge 
difference in their infant mortality rates. 
In spite of the two decade long phases of negligible 
improvement in mortality, between 1941 and 1950 and between 
1953 and 1963, the South Australian rates were generall y 
lowest among the states over the years 1935-66. We 
estimated that nearly 90 per cent of its advanta ge in 
infant mortality during 1945-66 over New South Wales or 
Queensland was derived from its advantage in early-neonatal 
mortality. 
3.4.2 Late-neonatal Mortali1l. 
The main features of the trend in late-neonatal mortality 
for Australia are a uniform rise in rate between 1938 and 
1942, a steady decline between 1943 and 1952, and a mar ked 
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deceleration thereafter with an ap parent tendency to wards 
levellin g off. As Figure 3.5 indicates, only the trend 
lines of the rates for Victoria and Queensland follo wed the 
above pattern. In the other states, with the exce ption of 
New South Wales, startin g in either 1950 or 1955 the trend 
in rates has been indecisive. 
Although the late neonatal deaths constitute only a 
small fraction (7 %) of t he total deaths in infancy the 
improvement in their relative incidence between 1942-66 
accounted for almost one-fifth of the corresponding i mprove-
ment in infant mortality in this country. In 1966 the 
late-neonatal mortality rate was only 1.4 deaths per 1000 
live births. Within the late-neonatal period the risk of 
death in the second week of life has dropped to 0.8 deaths 
per 1000 live births ; the mortality rate for the third wee k 
of life has fallen to 0.4 deaths per 1000 live births and 
that for the fourth week of life to 0.3 deaths per 1000 
live births. 
Some small i mprove ment in late - neonatal mortality may 
still be possible. But it will depend, to a certain extent, 
on the rate of improve ment in early-neonatal morta lity . 
Because, there will be some infants who will survive t he hazard-
ous first week of life only to succumb in the su bse quent 
weeks. This will, supposedly, offset to an unknown de gree , 
the real improve ment which materialises in the l a te - neonatal 
rate. 
Does the mutually exclusive relationshi p assu med between 
the two categories of deaths also explain the marked inter-
state differences in the rankings of the early-neonatal and 
the late-neonatal mortality rates? The following table gives 
the relative standings of states for late - neonatal mortality . 
It should be noted, that in shar p contrast to its most 
favourable ex perience in early-neonatal mortality (note d i n 
80. 
TABLE 3.11. Relative Standings of States: Late-Neonatal 
Mortality Rates: Selected Intervals. 
Sta te 1941-3 1947-9 1956-8 1962-4 1966 
New South Wales 3 4 4 2 3 
Victoria 4 3 3 4 4 
Queensland 2 2 1 1 2 
South Australia 5 6 6 5 5 
Western Australia 1 1 2 6 6 
Tasmania 6 5 5 3 1 
---
I 1 I refers to the lowest ra te , and 16 1 to the highest ra te. 
Source: Calculated from statistics given i n Demography 
Bulletin Nos. 59-84. 
previous section) South Australia is placed unfavourably in 
the ranking for late-neonatal mortality. Similar comments 
apply, though less forcibly, to Victoria as well. Throughout 
the years excluding 1966 the advantageous positions in the 
above table were shared by the so-called 'high mortality' 
s ta te s . 
3.4.3. Post-neonatal Mortality. 
From the viewpoint of aetiology, the post-neonatal deaths 
have little in common with the deaths occurring early in 
infancy. While the former are mainly a product of the 
adverse socio-economic and environmental conditions, the latter 
are due primarily to the conditions stemming from prenatal 
and intra-natal influences. It is also important to note 
that among the early deaths physical immaturity of infants is 
an overwhelming factor (Section 3.4.1) but in later infancy 
prematurity is a predisposing cause in only a small number of 
1 
cases. 
1 See H.C. Chase, ~Relationship of Certain Biologic and 
Socio-Economic Factors to Fetal, Infant and Early Childhood 
Mortality, II. Father's Occupation, Infant's Birth Weight~ 
Mother's age, New York State Department of Health, New York, 
1962, p.9. 
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This sharp contrast in the causative factors may be one 
of the important factors in the marked variation in the 
pattern of development of the two rates (Figure 3.6). Some 
features of this variation in mortality trends between the 
neonatal and the post-neonatal rates are especially 
noteworthy. During the pre-war and early-war years the 
general trend in the latter, unlike the trend in the former, 
was upward. As Figure 3.7 indicates a substantial rise in 
rates over these years was also experienced in New South 
Wales, Victoria and South Australia. The steep decline in 
post-neonatal rate - from 14.2 to 7.6 deaths per 1000 live 
births - experienced during the last three years of World 
War II is of special significance. It accounts for nearly 
three-quarters of the total decline in rate during the 
25-year period 1942-66. If the pre-war and war-time 
changes in post-neonatal mortality are analysed in relation 
to the corresponding changes in infant mortality, the 
dominating influence of the former upon the latter becomes 
evident. 
The post-war period, however, presents an entirely 
different picture. The levelling off in the mortality curve, 
with an apparent tendency towards a rise, experienced in the 
states of New South Wales and Queensland between 1945 and 
1952, put a brake on the decline in the mortality rate of 
the Commonwealth. But even after 1953 the decline in the 
national post-neonatal mortality rate proceeded at a very 
low rate m 0.90 per cent per annum. In other words the 
deceleration in the mortality decline commenced earlier in 
the post-neonatal rate than in the rates for the other 
intervals of the first year of life. 
The total decline in post-neonatal mortality between 
84. 
1945 and 1966 amounts to only 2.5 deaths per 1000 live 
births. This small improvement in mortality was chiefly 
made up of the corresponding improvement in the states of 
Victoria and New South Wales. In the other four states 
there has hardly been any real improvement since the end 
of World War II. 
For convenience of analysis separate trend lines for 
the mortality rates of '1-5 ' months and '6-11' months of 
life are also given in Figure 3.6. The deceleration in the 
mortality decline, it must be noted, is comparatively more 
marked in the former than in the latter. Al thou gh the 
former accounts for nearly 62 per cent of the total post-
neonatal deaths the decline in its incidence (1 death per 
1000 live births) between 1945 and 1966 contributed only 
two-fifths to the corresponding decline in the total post-
neonatal mortality rate. 
In connection with the decline in the mortality rates 
of individual states it is important to note that Victoria, 
TABLE 3.12. Ratios of Post-ne~natal Mortality Rates of 
States to those of Victoria: selected 
Intervals. 
STATE 1946-8 1950-2 1956-8 1962-4 
New South Wales 133 137 125 143 
Victoria 100 100 100 100, 
Queensland 128 116 123 139 
South Australia 137 127 146 140 
Western Australia 129 135 132 162 
Tasmania 110 129 133 153 
1966 
123 
100 
1 31 
142 
119 
105 
Source: ' I annual Demography Calculated from statistics given i n 
Bulletin Nos. 64-84. 
if post-neonatal deaths can serve as an indicator , has 
generally been far ahead of the sister states in the improve-
ment of the health conditions and in respect of providing 
85. 
facilities for postnatal care since the end of World War 
II (Table 3.12). The above table also indicates the lack of 
any apparent tendency towards the narrowing of the state 
differentials in post-neonatal mortality. 
From the foregoing analysis the conclusion seems 
inevitable; the saving of infant life in the two decades 
following the end of World War II was, in the main, the 
result of the saving of infant life in the first month 
following birth. One major reason for this, of course, 
is the large relative contribution (nearly three-fourths) 
of these deaths to total infant deaths. For the same 
reason, it can be suggested that the prospects of further 
significant decreases in infant mortality depend largely 
upon the possibility of lowering the neonatal mortality. 
To anticipate the prospective trends in a more 
comprehensive way it will be useful to examine the trends 
in the major causes of infant mortality. 
3.5 Limitations of the Statistics on causes of Death. 
Many difficulties are faced in any long-term analysis 
of the causes of infant death. Advances in medical 
knowledge, improvement in diagnostic ability and facilities 
for diagnosis and the increased facilities for medical care 
all affect the comparability of the trends in individual 
causes. Difficulties also arise from the changes in the 
classification of the causes. During the year 1935-66 
there have been four different revisions of the 
International Statistical Classification of Injuries, Diseases 
and Causes of Death, which is used for tabulating deaths in 
this country. During the period 1935-9 the fourth revision 
was used. The fifth revision was introduced in 1940 and 
remained in use until 1949. The modifications at this 
86. 
revision were small. The sixth revision which was 
introduced in 1950 brought certain important changes. 
Influenza was now classified with the diseases of the 
respiratory system rather than with the infective and para-
sitic diseases. Congenital debility was eliminated, while 
haemolytic disease of newborn was added to the list of the 
'diseases peculiar to early infancy'. The latter were 
reclassified as 'with' or 'without' mention of immaturity, 
meaning whether or not immaturity was an associated factor. 
Moreover, following the recommendations of the internat-
ional conference for that revision, the underlying cause of 
death as stated by the certifying physician, if more than 
one cause is stated on the death certificate, was accepted 
as the cause to be tabulated. Prior to 1950 the rules 
used in Australia in such cases were those laid down in the 
United States Manual of Joint Causes of Death. l This new 
rule has been adopted uniformly in all states. 
The effects of the changes in the classification of 
causes and in the principle of selecting underlying cause 
of death are shown in Table 3.13 by comparing the number of 
deaths that were assigned under the sixth revision with 
those which would have been assigned under the fifth revision 
to various causes in 1950. Table 3.13 shows that there was 
a decrease in deaths assigned to immaturity and birth 
injuries. There was a corresponding increase in deaths 
ascribable to postnatal asphyxia and atelectasis, and 
haemorrhagic diseases of the newborn. The seventh revision 
was adopted in 1958. The changes between this revision and 
the sixth revision were few and the statistics based on them 
1See , Commonwealth Bureau of Census and Statistics, Official 
Year Book of the Commonwealth of Australia, No. 39 - 1953, 
Canberra, p.615. 
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TABLE 3.13. Number of Deaths assigned to Selected Causes 
of Infant Death according to the Fifth and Sixth 
Revisions of the International List: 
Australia: 1950. 
No. of deaths ass-
igned to various 
causes according to: 
Fifth Sixth Differ- % Differ-
Cause of Dea th Revision Revision e nc e ence 
Birth Injuries 664 620 44 7 
Postnatal Asphyxia 224 425 1 81 + 74 
and Atelectasis 
Imma turi ty 1 51 5 1064 451 - 30 
Haemorrhagic Disease 
of newborn 36 52 16 + 44 
Haemolytic Diseases 
of newborn 149 149 +100 
Congenital Debility 57 57 -100 
Source: Calculated from statistics published in Demography 
Bulletin, No. 68. 
are readily comparable. 
The high proportion of infant deaths (nearly one-quarter 
in 1966) that are attributed to immaturity and to lill-
defined and unknown causes peculiar to early infancyl is 
another major fallacy of these statistics. It is widely 
recognised that immaturity is a predisposing or contributing 
factor of various pathological conditions in early infancy, 
but is seldom the sole underlying cause of death. When an 
autopsy is performed, immaturity is rarely specified as a 
cause of infant death. The deaths assigned to immaturity 
and ill-defined conditions thus are an indicative of the 
lack of specificity in death certification on the one hand 
and the limited value of cause-of-death classifications from 
the aetiological view-point, on the other. 
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of mortality attributable to various causes or cause groups 
in Australia between 1935-7 and 1964-6 is presented in 
Table 3.15. Alterations in the relative importance of 
various causes of infant mortality are also given in that 
table. The secular trends in the rates for various causes 
have been examined only for the post-1950 years. This 
period was free of any substantial change in the classification 
of causes, and is of significance for the marked deceleration 
in the decline in overall infant mortality. The trends 
are shown in Figure 3.8. 
There was a fall of 90 per cent in mortality from 
infective and parasitic diseases between 1935-7 and 1964-6. 
It accounted for nearly one-tenth of the large parallel 
improvement in overall infant mortality (211 deaths per 
10,000 live births). The elimination of whooping cough 
and diphtheria as causes of death achieved partly through 
immunisation against these causes and partly through prevent -
ive measures and improvement in living conditions was largely 
responsible for this decline. The general trend in the 
rate for these diseases has been downwards over the last one 
and a half decades. Nevertheless in view of the low level 
now reached there is little room for much further i mp rovement. 
These observations are also valid for the diseases of 
the nervous system and sense organs. In 1964-6 they 
contributed less than 2 per cent of all infant deaths. Nearly 
half of these were due to meningitis. 
Mortality due to the infections of intestinal origin 
was reduced by three-quarters, from 28 to 8 deaths per 10,000 
live births, between 1935-7 and 1955. Since 1956, however, 
no real improvement in the rate has been achieved. This 
would not have had any substantial influence on the 
~ 
TABLE 3.15. Infant Mortality Rates,a 1935-7 and 1964-6 and Percentage Distribution of Infant Deaths 
1935-7, 1950-2 and 1964-6, by cause of Death: Australia. 
Ra te for 1964-6 
Ra te as a percentage of Percentage Distribution 
Cause of Death 1935-7 1964-6 the rate for 1935-7 1935-7 1950-2 1964-6 
1 . Infective and Parasitic Diseases b 24.2 2.3 1 0 6. 1 2.7 1 .3 
2. Diseases of Nervous System and 
Sense Organs 8.3 3 . 1 37 2.1 2.8 1 .7 
3 . Diseases of Respiratory System C 49.1 22.4 46 1 2 .4 1 2 . 1 1 2.0 
4. Diseases of Digestive System d 27.9 8.2 29 7 .0 5.6 4.4 
5 . Congenital Malformation 44.0 34.3 78 1 1 . 1 15.4 18.5 
6. Birth Injuries 37.2 24.2 65 9.4 1 3 . 2 13.0 
7 . Postnatal Asphyxia and Atelectasis e 10 . 1 e 12.6 e 
8. Immaturity 127 .9 33 . 1 26 32.2 22.4 17.8 
9. Other Diseases Peculiar to Early 
Infancy 59.5 47 . 1 79 1 5 . 1 21 .0 25.4 
10. Accidents 7.9 6.8 86 2.0 2.6 3.6 
ll. Other causes 10 .4 4.3 41 2.6 2.2 2.3 
All causes 396.5 185.7 47 100.0 100.0 100.0 
a Per 10,000 live births 
b Excluding deaths due to influenza which were classified in this category under the fourth and fifth re~sion. 
c Includes deaths due to influenza; death due to pneumonia of newborn classified under 'diseases peculiar to 
early infancy in the sixth and seventh revision of the International classification are included in this 
category. 
d Includes deaths due to diarrhoea of newborn, classified under 'diseases of early infancy' in the sixth and 
seventh revisions. 
e Included in 'other diseases peculiar to early infancy'. 
Source: Calculated from statistics given in 'Demography ' Bulletin Nos. 53-5,68-70 and 82-4 and in ICauses of Death' 
Bulletin No. 1-3. 
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deceleration in the decline in infant mortality during the 
corresponding period, because deaths due to intestinal 
infections constitute less than 5 per cent of infant deaths. 
Gastro-enteritis is the major component of this cause group, 
accounting for nearly one-half of the deaths. Hernia of 
abdominal cavity accounts for another one-quarter of the cases. 
Deaths due to the diseases of respiratory system 
constitute about 12 per cent of all infant deaths. Among 
the diseases of infectious origin this group is the only 
one whose conquest still remains to be fully achieved. 
was a substantial fall (48 %), from 50 to 26 deaths per 
There 
10,000 live births, in the rate of this disease group between 
1935 and 1953, a major portion of which occurred during 
1943-6 and can be associated partly with the availability 
of su1phonamides. In interpreting the 'cause and effect' 
relationship however it must be considered that similar falls 
were also noted in other infective diseases which were not 
directly affected by su1phonamides. Mo reover, despite the 
availability of other antibiotics, mortality from these 
ailments has been altered little over the last 13 years, 
i.e., 1954-66. 
Mortality from immaturity fell by three-quarters from 
133 to 33 deaths per 10,000 live births during 1935-66. 
As was noted in the previous section, the pu~ished rate of 
mortality from immaturity was severely affected by the 
introduction of the sixth revision of the international lists. 
The apparent decline would have been largely due to the 
preference for other causes - the result of the improvement 
in diagnostic ability. This factor probably also explains 
the continuation of a downward trend in the rate for this 
cause in recent years when the trends for other endogenous 
causes have been levelling out. In 1964-6 about 18 per cent 
92. 
of infant deaths were attributed to immaturity. 
Congenital malformation has replaced immaturity as the 
leading cause of death in very recent years. in 1964-6 
nearly 19 per cent of all infant deaths were attributed to 
malformations. There was a slight drop in mortality from 
malformations from 45 in 1935-6 to 38 deaths per 10,000 
live births in 1953. Since 1954, however , like the 
ailments of the respiratory tract, it has shown no 
improvement. Table 3.16 below indicates that there was a 
small decrease in mortality from spinabifida and mening gocele 
and from the malformations of digestive system between 1950-4 
TABLE 3.16. Average Annual Infant Mortality Rates for 
Congenital malformation: Australia: 1950-64. 
Ra te Type of Malformation 1950-4 1955-9 1960-4 
l. Monstrosity 2.4 2.5 2.3 
2 . Spinabifida and Meninggocele 4.3 4.2 3.6 
3. Congenital Hydrocephalus 2.6 2.9 2.4 
4. Other Congenital malformation of 
nervous sys tern & sense organs 1 . 1 1 . 2 1 . 2 
5. C. M. of Circulatory system 1 5 .9 16.8 1 7 .6 
6 . Cleft p 1 ate and harelip 0.5 0.4 0.4 
7 . C . M. of digestive system 6.6 5.6 4.2 
8. C. M. of genito-urinary system 1 . 1 1 . 3 1 .6 
9 . C.M. of bone and joint 0.5 0.6 0.5 
10. Other and unspecified C. M. 2. 8 3.5 4.2 
a Per 10,000 1 i ve births 
Source: Calculated from statistics published in 'D emography ' 
Bulletin Nos. 68-82. ICause of Death ' Bulletin No.1-2. 
and 1960-4. It was balanced by the corresponding increase 
in mortality from the malformations of circulatory system 
and those of unspecified sites. Abnormalities of the 
circulatory system are responsible for nearly one-half of the 
deaths attributable to this category. Another one - quarter 
and one-tenth arise from the abnormalities of the central 
nervouS system and digestive system respectively. 
Birth injuries constitute the third largest category of 
93. 
infant deaths. In 1964-6, 13 per cent of deaths were 
assigned to this cause. Mortality due to birth injuries 
was reduced by about 40 per cent during 1935-66, to 23 deaths 
per 10,000 live births in 1966. More than two-fifths of 
this improvement took place during 1962-6. Prior to that 
however there was a 10-year period (1953-62) of no change in 
rate. 
Postnatal asphyxia and atelectasis was specified as the 
cause of death in 13 per cent of infant deaths in 1964-6. 
It was first tabulated as a separate cate gory in 1944. There 
was a substantial rise in mortality from this cause in 1950, 
after the introduction of the sixth revision. The trend 
remained upwards until 1954 - balancing the corresponding 
fall in mortality due to immaturity. Mortality fro m this 
cause has also exhibited no tendency to decline since 1955 
and has averaged 23 deaths per 10,000 live births during 
the last 12 years (1955-66). To what extend this is due to 
an increasing tendency for diagnosis to choose th i s cause, 
however, cannot be assessed. 
Mortality from the residual category 'all other diseases 
of early infancy' has followed a 'V' shape curve durin g 
1950-66. The steady rise since 1958 may be due to the 
transference of deaths due to i mmaturity to this category. 
Haemolytic diseases of t he newborn (erythroblastosis) 
was introduced as a statistical classification with the sixth 
revision in 1950. During the following one-and-a - ha lf decades, 
mortality from this cause has been reduced by nearly one-half 
to 4 deaths per 10,000 live births. 
Deaths due to accidents constitute of less than 4 per 
cent of infant deaths. The rate for accidents declined from 
an average of 8 deaths per 10,000 live births in 1935-7 to 
a low of 4 deaths in 1954. Since that time however the 
94. 
the trend has been erratically upwards. 
In summary, three major points emerge from the above 
analysis. First, the improvement in overall infant mortality 
during the 32 year period 1935-66 was largely made up of the 
fall in mortality due to the diseases of infectious origin 
and immaturity. Second, causes with little change in 
rates in recent years such as congenital malformation, post-
natal asphyxia and atelectasis and the diseases of 
respiratory system, are mainly responsible for the recent 
deceleration in the decline in overall infant mortality. 
Third, further improvement in infant mortality depends on the 
reduction of deaths from five major causes. In order of 
magnitude they are, congenital malformation, i mmaturity, 
birth injuries, postnatal asphyxia and atelectasis and the 
ailments of respiratory tract. 
3.5.2. Infant Mortali!y~~at Death and Cause of Death. 
Within infancy however, these causes vary substantially 
in relative importance with age. Table 3.17 shows that in 
the first twenty-four hours after birth and in the first 
week of life deaths are largely concentrated in five causes 
of prenatal origin. Among these immaturity takes t he 
greatest toll (about 30 %). It is also regarded as a 
predisposing factor in another one-third of the deaths. 
Births injuries and postnatal asphyxia and atelectasis each 
account for around one-fifth of the deaths in this pe riod 
and are next in order of magnitude. The residual cate gory 
·other diseases of early infancy· ranks fourth, followed by 
congenital malformation which contributes 11 - 13 per cent 
of the deaths. 
In the late-neonatal period, the role of congenital 
malformation is far greater. Birth injuries, postnatal 
95. 
TABLE 3.17. Percentage Distribution of Deaths in Various 
Age Intervals b~use of Death Selected 
Causes: Australia: 1959-65. 
Under Under Under 
Cause of Death one one 1-3 one 1-11 
(1) day(2) week(3) weeks(4) month(5) months(6) 
------~~----------~~ 
Infectiv.e and 
parasitic Dis. 
Dis.of Respir-
atory system 
Dis. of Digest-
ive System. 
Congenital Mal-
formation 
Birth Injuries 
Asphyxia and 
Atelectasis 
Immaturity 
Other dis. of 
early infancy 
Accidents 
Other causes 
All causes 
a 
0.8 
1.3 
10. 7 
20.7 
1 9.3 
32.4 
13.4 
0.4 
1 .0 
o . 1 
2.2 
1 .3 
13.0 
20.9 
18.2 
28.1 
14.6 
0.4 
1 .2 
100.0 100.0 
a Less than 0.1. 
1.5 
14.4 
5.9 
41 . 7 
7.4 
4.0 
7 . 5 
9.8 
2 . 1 
5.7 
100.0 
0.3 
3.6 
1 .9 
16.3 
19.3 
1 6 .6 
25.7 
1 4. 1 
0.6 
1.6 
100.0 
4.5 
33.2 
10.4 
25.7 
O. 1 
0.7 
0.6 
2.5 
1 0 . 2 
1 2 . 1 
100.0 
Source: Calculated from statistics given in Demography 
Bulletin Nos. 77-83 and 'Causes of Death' Bulletin 
Nos. 1-3. 
asphyxia and atelectasis and immaturity together (19 %) 
contribute less than one-half of the deaths caused by 
congenital malformation (41 %). The diseases of respiratory 
system, which contribute less than 2 per cent of early-neo-
natal deaths, rise to about twice as many deaths in this 
interval as each of the other three causes individually. 
In the post-neonatal period the environmental factors 
are predominant in producing death. Striking difference in 
the relative importance of the so-called endogenous and 
exogenous causes in neonatal and post - neonatal mortality can 
be realised by comparing the figures in column 5 and column 
6 in Table 3.17. Congenital malformation is the only cause 
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of prenatal origin whose influence extends beyond first 
month of life. The other major contributors to post-
neonatal deaths are the ailments of respiratory tract, which 
are the leading cause of death, the diseases of digestive 
system and accidents. In 1959-65 these four groups 
accounted for four-fifths of the deaths. The diseases of 
nervous system and sense organs (5.4 %) and infective and 
parasitic diseases (4.5 %) caused another one-tenth of the 
deaths. 
Secular trends in neonatal and post-neonatal mortality 
from selected causes of death in Australia during 1950-66 
are illustrated in Figures 3.9 and 3.10. Neonatal mortality 
from birth injuries, immaturity, asphyxia and atelectasis and 
congenital malformation exhibited almost the same general 
pattern which ~s noted for infant mortality for these 
causes. This similarity is due to the large influence of 
the former upon the latter. The diseases of the respiratory 
system are an exception. Neonatal mortality from these 
diseases (which consist mainly of pneumonia of the newborn) 
was reduced by 60 per cent between 1953 and 1966. Infant 
mortality from these diseases showed little change during 
that interval. Nearly half of this decline in neonatal 
mortality resulted from the prevention of deaths due to 
pneumonia in the fir~t week of life. It can be attributed 
to effective medical treatment and preventive measures, ro 
a majority of deaths in this period occur in hospitals. 
In the post-neonatal period, the general features of 
the trends in mortality from infective and parasitic diseases, 
diseases of digestive system, ailments of respiratory 
tract and accidents are very similar to trends for these 
causes for infant mortality. This is so, because deaths in 
the post-neonatal period are the principal component of the 
FIGURE 3.9.: NEONATAL HORTALITY RATES BY CAUSE OF DEATH: AUSTRALIA: 1935-66 
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deaths in the whole of infancy from these causes. Figure 
3.10 also shows that the deceleration in the decline in post-
neonatal mortality in recent years was due to the absence 
of any change in mortality from congenital malformation, 
the ailments of the respiratory tract and a rise in deaths 
due to accidents. In 1966 together these causes accounted 
for seven-tenths of all post-neonatal deaths against 
51 per cent in 1950. 
n 100. 
CHAPTER IV 
ILLEGITIMACY, PLACE OF RESIDENCE AND SEASONALITY 
4.1 Introduction. 
The outcome of pregnancy and the adaptation of newborn 
"nfant to extra-uterine environment are a function of the 
direct and indirect influence of various biological, social 
and medical factors. Age of mother, parity, interval 
between successive births, mother's previous reproductive 
loss, sex of child and multiple birth are regarded as the 
major biological determinants. Important among the socio-
economic variables are family income, occupation of~ther, 
nutrition, place of residence and illegitimacy. The causal 
relationship between these factors and the late foetal and 
infant mortality, as demonstrated in various epidemiological 
studies, has been reviewed by Sutherland l and in a U.N. 
2 population study. In a recent study Shwartz has 
critically examined the role of prenatal care in the incidence 
of prematurity and perinatal mortality.3 
In the present analysis three factors, viz., legitimacy, 
place of residence and seasonality, are considered. For 
each of these factors three questions are pertinent 'the 
question of caesal influence, of prevalence, and of the 
contribution which the factor makes through both its prevalence 
and its causal influence to the general results. ,4 Our 
lI.Sutherland, Stillbirths, Their Epidemiology and Social 
Significance, Oxford University Press, London, 1949. 
2United Nations, Foetal, Infant and Early-Childhood Mortall1Y, 
Vol. II, United Nations, New York, 1954. 
3S. Shwartz, 'Prenatal Care, Prematurity and Neonatal 
Mortality', American Journal of Obstetrics and Gynaecology, 
Vol. 83, No.5, 1962, pp.591-8. 
4 R.M. Woodbury, Infant Mortality and Its Causes, Baltimore, 
1926, p.57. 
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primary objective, however, is to ascertain how much of the 
state variation in late foetal and infant mortality can be 
attributed to them. 
4.2 Legitimacy. 
The legitimacy status of any child at the time of his 
birth or death is determined from the information obtained 
on his birth or death certificates respectively about his 
father and mother. As a rule, if only the mother1s name 
appears on the certificate the child is classified as 
illegitimate. In certain circumstances the father1s name 
may be reported by mistake or deliberately and th e child be 
classified as legitimate. Such cases are usually only few 
and hence do not affect the comparability of the statistics 
for the legitimate and the illegitimate children. 
Figure 4.1 illustrates the annual changes in the 
proportion of the illegitimate to all live births in Australia 
during 1935-66. Except for a small rise during the latter 
years of the World War II, the proportion varied little from 
4 per cent during the first two decades. Since the mid-
1950 l s it has shown a steady increase, and in 1966 sli ghtly 
more than 7 per cent of all infants were born out-of-wedlock. 
The lower part of the Figure 4.1 which gives the correspond-
ing trends for states shows that the rise in the incidence 
of illegitimacy has been observed, thou gh disproportionately, 
in all states. The differences in the proportion bet ween 
states have increased further in recent years. In 1966 
the illegitimate births in Queensland and Western Australia 
constituted nearly one-tenth of all births, in South 
Australia and Tasmania approximately 7 per cent and in 
Victoria only 5.6 per cent. 
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4.2.1. Trends in Stillbirth Rates by Legitimacy. 
The statistics of stillbirths tabulated by legitimacy 
status of child are published annually only in New South Wales. 
The particulars concerning the father and mother of a 
stillborn child are also obtained in othe r states but for 
unknown reasons the relevant tabulations are not made. The 
stillbirths rates for the legitimate and the illegitimate 
infants in New South Wales during 1936-65 are presented in 
Table 4.1. A 5-yearly interval is employed to avoid marked 
annual fluctuations in the rates of the illegitimate 
infants arising from their small numbers. 
TABLE 4.1. Average Annual Stillbirth Rates by Legitimacy,a 
and the Ratios of the Rates for Illegiti mate 
Foetuses to those for Legitimate Foetuses : New 
South Wales: 1936-65. 
~ 1 ) 
Period 
1936-40 
1941-45 
1946-50 
1951-55 
1956-60 
1961-65 
( 2 ) 
Legitimate 
28.45 
25.16 
19. 71 
16.34 
1 5 . 1 3 
12.90 
(j) -
Illegitimate 
34.49 
32.47 
26.50 
20.74 
22.88 
16.83 
( 4 ) 
Ra tio % 
1 21 
129 
134 
1 27 
1 51 
1 31 
a Per 1000 live births and Late Foetal Deaths of each type. 
Source: Calculated from statistics published in Annual 
'Statistical Register' of New South Wales, 1936-65. 
The stillbirth rates for both the legitimate and the 
illegitimate foetuses have been reduced to less than one-half 
of their initial sizes over the years. The improvement in 
the rate of the former, proceeded at a somewhat faster rate 
(3.1 %) than that of the latter (2.9 %). The figures in 
column 4 in the above table, it should be noted, indicate a 
much more pronounced trend towards further widening of the 
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mortality differentials, that these figures of annual rate 
of decline probably suggest. In the latest 5- year period 
1961-5, the illegitimate foetuses were liable to an extra 
risk of about 30 per cent for stillbirth, relative to the 
legitimate foetuses, as compared with a corresponding risk 
of 20 per cent, three decades ago. 
A comparison of the ratios for perinatal mortality, 
given in column 4 in Table 4.2, with the corresponding ratios 
for late foetal mortality reveals that the disadvantage of 
illegitimate infants during the years 1936-59 was , on the 
average, comparatively more pronounced in the former than 
in the latter. The widening of the legitimate - ille giti mate 
differential marked above for late foetal mortality, is 
however, not evident from the figures for perinatal mortality. 
Nevertheless, the latter do not justify any optimistic 
TABLE 4.2. Average Annual Perinatal Mortality Rates by 
Legitimacy,a and the Ratios of the Rates for 
Illegitimate intants to those for Legitimate 
Infants: New South Wales: 1936-65. 
( 1 ) ( 2 ) m -----r4r---
Period Legi ti ma te Illegitimate Ra ti 0 % 
1936-40 49.2 70.1 143 
1941-45 43.8 62 . 1 142 
1946-50 36.2 51 .5 142 
1951-55 30.4 38.7 127 
1956-59 28.5 39.3 1 38 
a Per 1000 live births and Late Foetal Deaths of e ach ty pe. 
Source: Calculated from statistics published in Annual 
'Statistical Register' of New South Wales, 1936-59. 
presumption concerning any narrowing in the mortality 
differentials. Since 1960 the tabulation of infant deaths 
by legitimacy has been discontinued, and therefore the 
statistics on perinatal mortality for recent years are not 
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available. The circumstances for this change in tabulation 
practice will be discussed later. 
The observations recorded above we believe, would be 
quite disappointing to the authorities who over the years 
made strenuous efforts to improve the circumstances under 
which the pregnancies of the unmarried women take place. 
The various economic and medical provisions made under the 
Child Welfare Act, 1910-56 were for instance aimed at 
improving the reproductive efficiency of the less privileged 
expectant mothers. Since 1939 a 'free obstetric consult-
ation service ' has also been provided in the metropolitan 
area in New South Wales for women who, because of their 
financial circumstances cannot afford such services. Simil~rly, 
in accordance with the provisions of the Commonwealth Social 
Services Consolidation Act, 1947 an unmarried mother has also 
been entitled to a maternity allowance at the birth of her 
child. 
The available data for Denmark, England and Wales , 
Norway and Scotland, presented in Table 4.3 below, however, 
shows that we were not alone in experiencing this phenomenon 
of continuing differentials in mortality. In England and 
Wales and Scotland, where, since the inception of National 
Health Service in 1948, both the married and unmarried women 
1 
have been entitled to free medical treatme nt of all kinds, 
domiciliary or institutional, the relative inequality in 
perinatal mortality between the two groups has also re mained 
almost unaffected. 2 In Denmark and Norway, on the other 
hand, despite important steps taken to reduce disparity, in 
1 For these and other financial provisions, see, N.C.H.S., 
Infant and Perinatal Mortality in England and Wales , op.cit. , 
p.75-6. 
2 For Denmark, see, N.C.H.S., Infant and Perinatal Mortality 
in Denmark, op.cit., pp.2l-2 ; For Norway, see, N.C.H.S., 
Infant Mortality Problems in Norway, op.cit., p.39. 
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TABLE 4.3. Perinatal Morta 1 i ti: Ra tes bi: Legitimaci: a 
Selected Countries: Selected i:ears. 
Legi t- Illegit-
Country Period imate imate Ratio % 
b 1 931 44.1 53.4 1 21 Denmark 1962 24.1 34. 1 140 
England and vJales c 1936-9 61 .0 84.0 138 1964-6 26.2 34.8 133 
Norway d 1931-5 39.0 63.0 1 62 1956-60 23.8 44.8 190 
Scotland e 1 951 42.5 60.2 142 1966 28.2 42.0 149 
a Per 
Source: 
1000 live births and late foetal deaths of each type. 
(b) N.C.H.S., Infant and Perinatal Mortaliti: in 
Denmark, by P.C. Matthiessen, D. Trolle and 
B. Zachu-Christiansen, PHS Publ. No. 1000, Series 
3, No.9, Washington, 1967, p.52. 
(c) The rates are derived from statistics given in, 
N.C.H.S., Infant and Perinatal Mortaliti: in England 
and Wales, by K.M. Hirst, N.R. Butler and 
M.J.R. Dawkins, PHS Publ. No. 1000, Series 3, 
No. 12, Washington, 1968, p.65 and Annual Statist-
ical Review of the Registrar General fOT England 
and Wales, for 1964-6, Part I, Tables, Medical. 
(d) N.C.H.S., Infant Mortaliti: Problems in Norwai:, by 
J.E. Backer and 0ysteinAagenaes, PHS Publ . No.1000, 
Series 3, No.8, Washington, 1967, p.32. 
(e) Calculated from the statistics given in the Annual 
Report of the Registrar General for Scotland, for 
1951 and 1966. 
respect of the facilities for prenatal and other medical care, 
between different socio-economic groups of society, the 
inequality has increased further over the years. In 1956-60 
in the latter country, it was as high as 90 per cent . Taking 
these facts and figures as such, the conclusion seems 
inevitable: the general availability of the facilities for 
prenatal and other medical care is not the whole solution of 
this problem. 
From 1948 onwards in Britain, as mentioned above, all 
unmarried pregnant women had access to free prenatal medical 
care, yet in the 1958 British Perinatal Mortality Survey it 
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was found that nearly two-fifths of the mothers 
classified in the Ino-husband l category obtained no prenatal 
care during their pregnancies. l This may be either because 
of the lack of experience, because a majority of these 
mothers are very young, or because of reticence. In a 
socio-medical study of 59,207 illegitimate births recorded 
in New York City during 1955-9 Parker et al had also found 
that about half of the unmarried mothers received care 
either too late (after the sixth month of pregnancy) or not 
at al1. 2 As a consequence, probably, the incidence of 
prematurity as measured by the proportion of infants weighing 
less that 2500 gms. at birth to all infants, was found to 
be nearly twice as high among their offspring (16.4 %) as 
that among the offspring of married women (8.5 %).3 In the 
British survey about 10.5 per cent of the children born to 
the Ino-husband l women were premature as compared with 6.6 
per cent of the children of married women. 4 Numerous 
studies have demonstrated that the premature infants are 
subject to a much higher (at least 15 times) risk of death in 
the period around birth than those born mature. 5 This being 
1 See, N.R. Butler and D.G. Bonham, Perinatal Mortality, 
Edinburgh and London, 1963, p.53. 
2See , J. Pakter, H.J. Rosner, H. Jacobziner and F. Greenstein, 
IOU t - 0 f - wed 1 0 c k B i r t hs inN e w Yo r k Cit y I Am e ric a n J 0 urn a 1 0 f 
Public Health, Vol. 51,1961, p.695. 
3J.Pakter, H.J. Rosner, H. Jacobziner and F. Greenstein, 10ut-
of-Wedlock Births in New York Cityl, op.cit., p.854. 
4 N.R. Butler and D.G. Bonham, Perinatal Mortality, op.cit.,p.139. 
5See for instance: T. McKeown and J.R. Gibson, 10bservations 
on all Births (23970) in Birmingham, I 1947 ; IV. Premature 
Birthl, British Medical Journal, Vol.2, 1951, pp.514-5; 
N.C.H.S., Weight at Birth and Cause of Death ,in the Neonatal 
Period: United States, Early 1950, I by S.Shapiro and J.Unger, 
PHS Publ. No. 1000, Series 3, No.6 Washington, 1965, p.257 ; 
H.C. Chase, The Relationship of Certain biologic and Socio-
economic Factors in Fetal, Infant and Early Childhood 
Mortality: II. Fatherls Occupation, Infantls birth weight, 
and MOtherls age, New York, 1962, p.9. 
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so, a plausible suggestion would be that the difference in 
the pattern of procuring prenatal care plays an importan~ 
role in the legitimacy differentials in perinatal mortality. 
Hence what is further needed is a well-directed programme to 
motivate the unmarried expectant mothers to seek medical 
care and advice early in pregnancy, if any favourable results 
are to be obtained. 
The married and unmarried mothers also differ in their 
standards of living as well as social background. The 
preponderence of illegitimate births among women in the lower 
socio-economic groups has been demonstrated by Douglas and, 
Spence and others. l The improvement of the financial and 
living conditions of the unmarried pregnant women during 
pregnancy, desirable as it was, has, however, failed to 
pro d u c e any ben eft cia 1 e f f e c t, i nth e sec 0 un t r i e s . Tenta ti ve 
though it remains, a reasonable explanation may be that what 
is reflected in the higher mortality of illegitimate 
children is probably the poor socio-economic background of 
their mothers - the nutritional and environmental conditions 
during their upbringing. This unestimable component of the 
mortality differentials will, in all likelihood, persist until 
the adverse long term influence of the living conditions of 
the unmarried mothers can be rectified. 
4.2.2. Secular Trends in Infant Mortality Rates by Legitimacy. 
The secular trends in t he infant mortality rates of the 
legitimate and the illegitimate infants observed in 
Australia during the 25-year period 1935-59, for which the 
relevant tabulations are published, are illustrated in 
Figure 4.2. Taking the rates on their face value, there has 
IN.C.H.S., Infant and Perinatal Mortality in Scotland, by 
C.A. Douglas, PHS Publ.No.1000, Series 3, No.5, Washington, 
1966, p.16 ; and J. Spence, W.S. Walton, F.J.W. Miller and 
S.M. Court, A Thousand Familie~ in Newcastle-upon-Tyne, 
London, 1954, p.143. 
FIGURE 4.2: INFANT HORTALITY RATES BY LEGITIMACY 
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been a complete abridgment of the gap in the mortality of 
the two categories over the years. The rate for the legiti-
mate infants decreased by about 43 per cent from 39.4 in 
1935 to 22.6 deaths per 1000 illegitimate births in 1959. 
The corresponding decline in the rate of illegitimate infants 
was about 66 per cent, from 67.4 to 22.8 deaths per 1000 
illegitimate births. The ratios of the infant mortality 
rates for the illegitimate infants to those for the 
legitimate infants for various states for the corresponding 
period, which are presented in Table 4.4. indicate that the 
convergence in rates was experienced, though to varying 
degrees, in all states. It is important to note that 
TABLE 4.4. Ratios of the Infant Mortality Rates for 
Illegitimate Infants to those for Legitimate 
Infants: States: 1935-59. 
Period NSW VIC QLD SA WA TAS. 
____ 0 
1935-7 184 201 133 179 200 1 71 
1938-40 1 91 133 168 1 26 264 146 
1941-3 158 179 1 01 21 3 164 180 
1944-6 1 61 136 1 24 168 175 1 22 
1947-9 1 57 162 110 1 51 1 1 6 183 
1950-2 1 28 11 8 76 111 112 44 
1953-5 133 104 88 74 111 39 
1956-8 111 86 70 41 146 52 
Source: As for Figure 4.2. 
; n 1956-8 in four of the six states, Victoria, Queensland, 
South Australia and Tasmania, the rate of mortality of the 
illegitimate infants was lower than the rate for the 
legitimate infants. 
The corresponding changes in the mortality rates of the 
different intervals of infancy are illustrated in Figure 5.3. 
Here again the same phenomenon is notable: in every age 
interval the rate of illegitimate infants has fallen below 
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the rate of the legitimate infants. At the beginning of 
the period 1935-59 the early-neonatal mortality rate of 
the former was about 61 per cent, the late-neonatal mortality 
rate about 66 per cent, and the post-neonatal rate 126 per 
cent, higher than the corresponding rates for the latter. 
This reversal in the relative standings of the rates of the 
two categories is in sharp contrast to the further increase 
in the disparity in their stillbirth rates noted in the 
foregoing. What are the reasons for this convergence in 
infant mortality rates? For the answer we consider the 
following. 
In Australia a child born illegitimate acquires the 
legal status of a child born legitimate (is legitimized), if, 
according to the provisions of the Commonwealth Marriage Act, 
l2.§l, his parents marry each other subsequent to his boirth, 
or if, according to the provisions of the Adoption of Children 
Act passed in different years in different states, he is 
adopted by any person. Prior to the proclamation of the 
first mentioned Act in 1963, the provisions for the 
legitimization of the illegitimate infants, by subsequent 
marriages of their parents, existed under either the 
Legitimation Act or the Registration of Births, Deaths and 
Marriages Act in different states. The conditions for such 
legitimization varied from state to state. In New South 
Wales, Victoria and South Australia, the legitimization could 
only take place if no legal impediment to the marriage of the 
illegitimate child1s parents existed at the timeof his birth. 
In Queensland, Western Australia and Tasmania, on the other 
hand, the legitimization could take place whether or not any 
legal imp~diment to the marriage existed. Because of the 
differences in the underlying conditions, the two groups of 
states differed substantially, as the following figures for 
1 1 3 . 
the year 1959 indicate, in the proportions of the legitimiz-
ations to all illegitimate births. 
State 
Legitimations per 100 
illegitimate births 
NSW VIC 
6.7 3.7 
QLD SA WA TAS. 
1 1 . 7 6.9 22.3 18.0 
Nevertheless, in none of the states did the number of 
legitimizations equal even one-quarter of all illegitimate 
births. The only corresponding statistics on adoptions that 
are available refer to adoptions at all ages in Victoria. 
From these statistics we assume that about one-fifth of all 
children born illegitimate were adopted while still in their 
first year of life. As the relative incidence of 
legitimization, through marriages of parents, was much 
higher in Queensland, Western Australia and Tasmania than in 
Victoria, the corresponding percentage of adoptions in these 
states was probably very low. In any case, it is less 
likely that legitimizations resulting from these two sources 
accounted for more than three-tenths of all illegitimate 
births in any year in any state. 
As a rule, if a child born illegitimate dies subsequent 
to his legitimization, whether he was legitimized by the 
postnatal union of his parents or by adoption, he is class-
ified as legitimate at the time of his death. The convent-
ional procedure for calculating the infant mortality rate 
for the illegitimate infants is to divide the number of 
children who died under one year of age and whose mothers I 
names were given instead of the fathers I on the death 
certificates. Using the statistics of 35250 children born 
out-of-wedlock in England and Wales in 1950, Heady and 
Heasmanl showed that if the numerator is restricted to the 
deaths of the infants who were illegitimate at death (1164), 
lJ.A.Heady and M.A.Heasman, Social and Biological Factors in 
Infant Mortality, General Register Office, England & Wales, 
London, 1959, p.7. 
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and the deaths of those who were legitimized between birth 
and death are extluded, the conventional rate is 33 deaths 
per 1000 illegitimate births. If the deaths of all those 
children who were illegitimate at birth (1164 + 183) are 
considered in the numerator the rate increases by about 
15 per cent to 38 deaths per 1000 illegitimate births. Thus 
the conventional rate understates the risk of death for 
the illegitimate infants. 
The effect of the artifact is considerable , A part 
of the observed convergence in the infant mortality rates 
in this country could be attributed to this artifact. It 
is, in fact, because of this biassed nature of the available 
evidence that the tabulations of infant deaths by legitimacy 
have not been published since 1960. Nevertheless, it is 
unlikely that this artifact would have played any part in 
the convergence in neonatal mortality rates, in particular 
the early-neonatal mortality rates. We suggest this on the 
grounds that very few children ~re legitimized in the period 
immediately after birth. A part of th e reduction in the 
relative disadvantage of the illegitimate infants in infant 
mortality, particularly in the post-neonatal period, may be 
the outcome of the various steps tak e n by the Govern ment as 
well as private organisations in this direction. It is, 
however, difficult to distinguish their statistical effect 
from the influence of the legitimizations and othe r unknown 
circumstances. 
4 . 2 .3. Legitimacy as a Determinant of Late Foetal and 
Infant Mortalilr. 
Assuming that without these influences the relative 
difference in infant mortality between the two groups would 
have remained intact throughout the years, the effect of the 
changes in the incidence of illegitimacy upon infant mortality 
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was calculated. The infant mortality rates for Australia 
for the 5-year period 1935-9 were taken as standard and the 
indirect method of standardisation l was used to adjust the 
rates. Similar results were also calculated for late 
foetal and perinatal mortality. The average late foetal 
and perinatal rates for New South Wales for the 5-year 
period 1955-9 were taken as standard, as the actual mortality 
rates were not available for all states. 
From the viewpoint of causal influence the whole period 
1935-66 can be divided into two meaningful intervals, 
1935-54 and 1955-66. The proportion of illegitimate to all 
births varied very little during the first interval. Need-
less to stress, the changes in the overall late foetal, 
perinatal and infant mortality during that period would have 
been independent of this factor. The adverse effect of the 
rise in the incidence of illegitimacy which occurred between 
1955 and 1966 upon each of these mortality can be ascertained 
by comparing the observed and standardised rates for 1966 
TABLE 4.5 Observed Rates and the Rates standardised for 
Cha ges in the Distribution of Births by Legitimacy: 
Foetal, Perinatal and Infant Mo rtality : Austra lia: 
1955 and 1966. 
Morta 1 i ty Ra te 
and Year Observed Standardised Difference 
La te Foetal a 1955 15 .2 1 5 .2 1966 11 . 9 11 .7 0.2 
Perinatal a 1955 28.5 28.5 1966 23.5 23.2 0.3 
b 1955 22.0 22.0 Infant 1966 18.2 17.8 0.4 
I a I Pe r 1000 live births and 1 ate foetal deaths. 
I b I Per 1000 1 i ve births. 
lFor t he basic steps involved in the calculation of standard-
ised rates by indirect method of standardisation, see, B.Hill, 
Principles of Med ical Statistics , London, 194 9, pp.213-6. 
& 
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which are given in Table 4.5. But for the rise,l the rates 
in 1966 would have been fractionally lower than the observed 
rates. Ever. in the case of infant mortality when the 
difference in the standard rates for the legitimate and the 
illegitimate infants amounted to 80 per cent , the change in 
rate was statistically insignificant. We further noted 
that on these rates the total adverse effect of the high 
frequency of illegitimate births (7.4 %) observed in 1966, 
upon infant mortality in that year would have been only 
death per 1000 live births. 
The observed and standardised rates for individual 
states are presented in Tables 4.6A, 4.68 and 4.6C. The 
maximum effect of the adjustment did not exceed 0.8 deaths 
per 1000 live births and that too was observed only for infant 
mortality in 1965-6 in Queensland and Western Australia. 
Perhaps the only interesting aspect of this adjustment was 
that it reversed the positions of Queensland and the low 
mortality state of Victoria relative to each other. The 
difference between the rates for Victoria and Western 
Austral~ in that period was also reduced by about one-fifth 
from 3.1 to 2.5 deaths per 1000 live births. In the case of 
perinatal mortality as well the adjustment slightly reduced 
the difference in rates between Victoria and Queensland or 
Western Australia in 1966. 
1 Under normal circumstances, when the indirect met hod of 
standardisation is applied the standardised rates for any two 
years cannot be compared directly with each other ; instead 
they can only be compared with standard population. In our 
case the difference between the observed and standardised 
rates in 1955 was practically nil (Table 5.7), which means 
that the distribution of births by legitim acy in 1955 was 
the same as in the populations taken as standard. It was on 
this basis that it was assumed that the adjustment of th e rates 
for 1966 measures the effect of the increase in the proportio n 
of illegitimate to all births be tween 1955 and 1966. 
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TABLE 4.6A OBSERVED(UNADJUSTED) RATES AND THE RATES ADJUSTED FOR PLACE OF BIRTH(ADJUSTED RATES) I LATE FOETAL MORTALITY I STATES I SELECTED YEARS. 
YEA R S A H D RAT E S 
1950 1955 1958 1961 1964 1966 
Obs. Std.. Obs. Std. Obs. Std. Obs. Std. Obs. Std. Obs. Std. 
New South Wales 19.3 19.3 16.4 16.5 14.9 14.9 14.9 14.8 12.3 12.2 12.3 12.1 
Victoria 19.0 19.1 13.8 13.9 13.3 13.4 13.3 13.3 11.7 11.7 11.8 11.7 
Queensland 20.5 20.4 15.8 15.8 15.9 15.8 14.9 14.7 11.4 11.2 11.9 11.6 
South Australia 18.4 18.6 14.4 14.5 11.8 11.9 12.0 12.0 11.9 11.9 11.5 11.4 
Western Australia 16.6 16.7 14.2 14.2 13.3 13.2 13.9 13.8 10.1 9.9 9.8 9.6 
Tasmania 18.7 18.8 13.3 13~4 12.1 12.1 12.2 12.2 8.3 8.2 14.8 14.6 
• Per 1000 live births and late foetal deaths • SourcelThe observed rates are taken from table 2.1,The standardized rates are calculated 
using the standard mortality rates( 15.4 and 22.7 for legitimate and illegitimate 
foetuses respectively) and the statistics referred to in table 
a 
2.1 and figure 4.1. 
TABLE 4.6B OBSERVED(UNADJUSTED) RAT:ES AND THE RATES ADJUSTED FOR PLACE OF BIRTH(ADJUSTED 
RATES) I PERINATAL MORTALITYISTATESISELECTED YEARS. 
YEA R S AND RAT E S 
1950 1955 1958 1961 1964 1966 
Obs. Std. Obs. Std. Obs. Std. Obs. Std. Cbe. Std. Cbs. Std. 
New South Wales 35.1 35.1 31.2 31.0 27.8 27.7 27.8 27.7 25.3 25.0 24.7 24.4 
Victoria 31.3 31.4 25.3 25.4 25.9 25.9 25.1 25.1 23.0 22.9 23.4 23.3 
Queensland 36.6 36.5 29.1 28.9 28.1 27.9 27.9 27.7 23.4 23.0 22.8 22.4 
South Australia 33.2 33.4 26.7 26.8 23.2 23.3 22.4 22.4 23.8 23.7 21.3 21 .1 
Western Australia 32.8 32.9 27.5 27.4 26.1 26.0 24.2 24.1 21.9 21.6 21.9 21.5 
Tasmania 32.9 33.0 27.9 28.0 21.7 21.7 22.5 22.5 20.7 20.5 24.1 23.8 
a Per 1000 live births and late foetal deaths. 
SourcelThe observed rates are taken from table 2.5,The standardized rates are calculated 
using the standard mortality ratesl40.4 and 29.8 for legitimate and illegitimate 
infante respectively) and the statistics referred to in table 2.5 and figure 4.1. 
TABLE 4.6C OBSERVED(manrUSTED) RATES AND THE RATES ADJUSTED FOR PLACE OF 
BIRTH(ADJUSTED RATES) I INFANT MORTALITYISTATES:SELECTED INTERVALS. 
INTERVALS AND RAT E S 
1944-6 1950-2 1956-8 1962-4 1965-6 
Obs. Std. Obe. Std. Obe. Std. Obs. Std. Obs. Std. 
New South Wales 30.5 30.5 25.9 26.0 22.5 22.4 20.5 20.2 19.1 18.6 
Victoria 28.9 19.1 21.7 21.8 19.5 19.7 18.1 18.0 17.4 17.2 
Queensland 29.6 29.5 25.1 25.0 21.3 21.0 20.2 19.6 17.8 17.0 
South Australia 28.0 28.3 23.9 24.2 21.0 21.1 19.0 18.8 18.0 17.7 
Western Australia 31.1 31.1 26.9 27.0 21.8 21.7 <20.8 20.3 20.5 19.7 
Tasmania 31.7 31.8 24.0 24.1 20.2 20.2 19.6 19.4 15.6 15.3 
a Per 1000 live births. 
Source I The observed rates are taken from table 3.2,The standardized rates are 
calculated USing the standard mortality rates( 38.3 and 68.7 for legitimate 
and illegitimate infants respectively) and the statistics referred to in 
table table 3.2 and figure 4.1. 
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4.3 Place of Re s idence. 
In tabulating the births and infant deaths according to 
the place of residence l , the usual rural-urban classification 
is not used in this country. The common practice in all 
states is to tabulate these events into two other categories: 
metropolitan statistical division or metropolitan area , 
and the non-metropolitan statistical divisions (the Irest 
of state l area). The metropolitan area com prises the 
capital city and the incorporated adjoining suburban develo p-
ment in each state. The re mainin g urban and rural areas 
are referred to as I non-metropol i tan area I. Striking 
TABLE 4.7. Percentage Distribution of Area and Population , 
and Densitya of population: Metropolitan and 
non-metrQQolitan Areas: States: 1961. 
Sta te 
N. S. W. 
VIC. 
Q L D. 
S.A. 
W.A. 
TAS. 
% Area 
Metp. N on- ~~ etp. 
0.22 
0.92 
0.07 
0.04 
0.02 
0.40 
99.78 
99.08 
99.93 
99.96 
99.98 
99.60 
% Popln. 
Met p . Non- Metp. 
55.9 
65.4 
41.0 
60.9 
57.3 
33.2 
44.1 
34.6 
59.0 
39. 1 
42.7 
66.8 
a Number of persons per square mile. 
Density of Popln. 
Metp. Non- Metp. 
3252 
2354 
1 31 1 
3642 
2190 
1104 
5.6 
1 1 .6 
1.3 
1 .0 
0.3 
8.9 
Source: Calculated from the statistics given in Census 
Bulletin Nos. 4,12,13 , 15,17 and 18, Census of the 
Common wealth of Australia, 1961. 
differences are found between the two areas regardin g their 
size and the density of their population (Table 4.7). The 
metropolitan areas cover less than 1 per cent of the total 
area in each state ; yet at the time of 1961 census they 
contained more than 55 per cent of th e total population in 
lThe place of residence refers to the permanent place of 
residence of the child's mother, in this case. 
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in four states. In only Queensland and Tasmania did the 
non-metropolitan areas contain more than 60 % of the total 
population. The non-metropolitan areas are lar gely rural 
and in contrast to the metropolitan areas, which are closely 
inhabited, are generally sparsely settled. The high density 
of the metropolitan areas is due mainly to the social and 
economic peculiarities associated with their being the 
principal urban centres. Certain other functional and 
structural differences also exist between these two areas which 
we will describe later. 
4.3.1. Re-definition of Metropolitan Boundaries. 
The territorial boundaries of metropolitan areas were 
delineated for census purposes in 1911. Since then these 
have also been used, though with some variation, for vital 
statistics as well. The boundaries have been enlarged at 
subsequent censuses to include contigous urban areas. These 
adjustments were necessary because of the extension of urban 
development beyond the existing limits. The numerical 
effect of the changes made between 1933 and 1961 (census 
years), the period with which we are mainly concerned, upon 
the size of metropolitan population can be ascertained by 
comparing the un-adjusted and adjusted percentage of t he 
metropolitan to total population for each state for 1933, 
given below. 
Sta te NSW VIC. QLD. S. A. W. A. TAS. 
Ratios of Unadjusted 47.6 54.5 31.8 54.047.626.6 
metropolitan to 
total popu1ation( %) Adjusted 50.7 58.1 32.2 54.0 47.6 26.9 
The unadjusted values are based on the metropolitan boundaries 
which existed at the time of 1933 census of population. The 
adjusted figures represent the percentages which would have 
been observed in 1933 if the boundaries in that year were as 
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large as in 1961. Only the percentages for New South Wales 
and Victoria show any considerable effect of this adjustment. 
Of primary concern here, however, is the effect, if 
any, of these changes in boundaries on the comparability on 
the mortality levels of the metropolitan and non-metropolitan 
areas. The only data that may provide some information in 
this regards relate to New South Wales. In 1954 in that 
state some parts of the 'Balance of Cumberland ' division, 
a non-metropolitan division surrounding the metropolitan 
area, were incorporated into metropolitan area. This 
adjustment resulted in the transference of nearly 7200 (one-
sixth of all non-metropolitan births) to the latter. The 
infant mortality rates for the old (pre-1954) and the new 
boundaries, for the year 1954 are given below: 
Metropolitan area 
Non-metropolitan area 
Old boundaries 
22.6 
27.0 
New boundaries 
22.5 
27.9 
Source: The Official Year Book of New South Wales, No . 55, 
1957, p.120. 
The alterations in rates were marginal. These results 
nevertheless remain tentative as similar evidence for other 
states is not available. The annual mortality rates cannot 
be adjusted for changes in boundaries for want of necessary 
tabulations. The official rates therefore should be I 
considered with caution. 
4 . 3 .2. Differentials in Late Foetal and Perinatal Mortality. 
Here again we are faced with the problem of the 
inadequacy of data. The relevant annual statistics on 
stillbirths and perinatal deaths exist only for New South 
Wales and Western Australia and Tasmania. The secular trends 
FIGURE 4.4: STILL-BIRTH RATES FOR r1ETROPOLITA..T'f AND NON-METROPOLITAN AREAS: NEW SOUTH ~IALES 
AND WESTERN AUSTRALIA, 1935-65 
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in late foetal mortality in the metropolitan and non-
metropolitan areas in the first mentioned two states l during 
the period 1935-65 can be examined in Figure 4.4. Every 
year a large number of non-metropolitan expectant mothers 
are hospitalised for delivery in metropolitan areas,2 because 
of the lack of proper facilities in the non-metropolitan 
areas. They include many women, presenting obstetric 
difficulties, who are transferred to metropolitan hos pitals 
for necessary advice and treatment. The presumably favour-
able influence that this factor exerts upon the mortality 
of non-metropolitan areas is difficult to surmise, and the 
adjustment of rates not feasible. Necessary caution, 
therefore, must be observed in interpreting the trends and 
levels of the mortality differentials revealed by these 
official statistics. 
Marked decreases have been registered in both areas over 
the years 1935-65, but the improvement in mortality in the 
metropolitan areas (64 % in N.S.W. and 72 % in W.A.) has been 
somewhat greater than in the non-metropolitan areas (56 % 
and 55 % respectively). One interesting feature of these 
figures is the reversal in the relative standings of the t wo 
areas, with the metropolitan areas assuming lower rates. 
The reversal occurred much earlier in New South Wales, 
namely in 1944, than in Western Australia . The marked annual 
fluctuations in the rates for Western Australia were due 
probably to its small numbers. In New South Wales, over the 
last two decades, the risk of stillbirths in metropolitan 
area has been about 15 per cent lower on the avera ge than in 
the non-metropolitan area. 
I The statistics for Tasmania have been excluded because of 
their small numbers. 
2These cases comprised of nearly 30 per cent of all rural 
births in 1965 in Western Australia. 
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TABLE 4.8. Stillbirth Rates of Various Non- M etro~olitan 
Divisions as a percenta~e of the Rate for 
Metropolitan area: Newouth Wales 1961-5. 
Division Ra ti 0 Division Ra t i 0 
l. Balance of Cumberland 125 8. N.-Central Slope 98 
2 . Nor th Coast 111 9. C.-Western Slope 1 20 
3 . Hunter and Manning 1 1 6 10. S.-Western Slope 1 09 
4 . So u th Coast 11 4 11. N.-Central p 1 a in 1 22 
5. Northern Tableland 124 1 2 . Central Plain 1 20 
6. Central Tableland 1 16 1 3 . Riverina 1 10 
7 . Southern Tableland 107 14. Western Division 114 
a The rate for metropolitan area is 12.3 stillbirths per 
1000 live and stillbirths. 
Source: Calculated from statistics published in Annual 
Statistical Register of the state for 1961-5. 
Within the non-metropolitan area in New South Wa les,l 
as the above table indicates, the mortality in every 
statistical division,2 except North-Central Slope division, 
was higher than that in the metropolitan area, in 1961-5. 
However, in only five divisions did the disadvantage amount 
to 20 per cent or more. For South Coast division it was 
further found that the mortality (12-0) in Greater 
wollongong - the principal urban centre of the division 
was slightly lower, and that in the 'remainder of the 
division ' (17.3) about 40 per cent higher than that in the 
metropolitan area (12.3 deaths per 1000 total births). 
Table 4.9 below presents the average annual perinatal 
mortality rates for the two areas of New South Wa les and 
Western Australia during 1935 - 64. Here again, the r ate s for 
metropolitan areas have been reduced by more than one-half, 
but the improvements in the rates for non-metropolitan areas 
have been comparatively lower , around 40 per cent. There 
1 Similar tabulations for Western Australia are not available. 
2 For the location of these divisions on the map of New South 
Wales, see Figure 4.6A. 
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TABLE 4.9. Average Annual Perinatal Mortality Rates a for 
Metropolitan and Non - metropolitan Areas : New 
South Wales and Western Australia: 1935-64. 
New South Wales Western Austr a lia 
Period Metrop. Non -met. ( 2 ) Metrop. Non-met. ( 2 ) 
( 1 ) ( 2 ) { 1 } {l} 
1935-39 50.9 b 52.4 b 103 b 46.7 42 .1 90 
1940-44 44.6 47.0 105 42.3 40.6 96 
1945-49 37.1 39.5 107 37 . 5 39.4 105 
1950-54 30.0 33.7 11 2 32.2 32.9 102 
1955-59 27.9 31 . 7 114 25.8 27.4 106 
1960-64 25.0 28 . 6 11 4 23.0 25 . 1 109 
a Per 1000 live births and late foetal deaths of each type. 
b 1936-39. 
Source: As for Figure 4.4. 
has been a steady increase in the relative disadvanta ge m 
the latter over the years. The statistics on perin a t a l 
deaths for various non-metropolitan division of New South 
Wales are available only for 1965. The rates deriv ed fro m 
these statistics are not presented here in order to avoid 
possible misinterpretation arising fro m their small nu mbers. 
In only three divisions , Southern Tableland , North-Central 
Plain and Riverina was the mortality more th a n 20 per cent 
higher than that in the metro politan area (23.5 dea t hs per 
1000 total births). 
4 . 3 .3. Differentials in Infant Mortality. 
The relevant tabulations for infant mortality exist for 
all states and in much greater detail than those for either 
late foetal or perinatal mortality, though they are probably 
not better in quality. The secular trends in the infant 
mortality rates of the t wo areas are compared at the national 
level in Figure 4.5. The year 1943 was of special 
significance. It marked the be ginning of a steady do wnward 
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trend in the mortality of the two areas on the one hand, and 
a reversal in the relative standings of their trend lines 
on the other. During the two decades that followed, 
overall infant mortality declined by about 40 per cent; 
the mortality of both areas declined proportionately so that 
relative to each other their positions remained unchanged. 
The average annual difference in their rates was 20 per cent, 
over the years. 
Because of the lack of necessary evidence our knowledge 
concerning the causative factors underlying these different-
ials in late foetal and infant mortality is limited. So 
far as the easy access to the specialist antenatal, obstetric 
and paerdiatric care services is concerned the metropolitan 
population is demonstrably better placed. In the case of 
an emergency, in particular, it is far more difficult in 
the outlying parts of the non-metropolitan areas to procure 
proper medical advice and treatment immediately than in the 
closely settled metropolitan areas. This disparity in the 
facilities for medical care may be an important underlying 
factor but its exact role in the mortality differentials 
remains unknown. 
The metropolitan and the non-metropolitan populations 
also differ, probably because of the differences in their 
social, economic and cultural patterns and in their fertility 
and completed family size. This probably reflects amongst 
other things the difference in the degree of urbanisation of 
the two kinds of areas. Judging from the figures for 
completed family size which are given in Section A in 
Table 4.10, the parity structure of births in the metropolitan 
areas seems more favourable for low mortality than that in 
the non-metropolitan areas. Unfortunately the validity of 
this assumption cannot be tested, nor the role of the difference 
1 27. 
in the parity structure of births in the mortality 
differentials can be quantified, since the births for the 
two areas separately are not tabulated by mother's parity. 
TABLE 4.10. (A) Completed Family Size, 1954 and 1961; 
(B) Percent Illegitimate Births, 1960 and 1965: 
Year 
( A ) 
1954 
1 961 
( B ) 
1 960 
1965 
Metropolitan and Non-metropolitan areas: 
Australia. 
Metrop. Non- Metrop. 
Completed Family S' a 1 ze 
2.08 2.86 
2.22 2.87 
Percent I 11 e g i tim ate Births 
5 .31 4.23 
7.65 6 .16 
b 
Australia 
2.47 
2.49 
4.77 
6.97 
a The age at which fertility experience of a married woman 
may be regarded as complete is taken as 45-49 years. 
b Proportion of the illegitimate to all births. 
Source: (A) Calculated from statistics published in the 
statistician's reports of the Census of Common-
wealth of Australia, for 1954 and 1961. 
(B) Calculated from statistics published in 
' Demography' Bulletin Nos. 78 and 83. 
The metropolitan areas have a higher incidence of 
illegitimacy than the non-metropolitan area (Section B, 
Table 4.10). The differences in the proportion of th e 
illegitimate to all births are however so small that the 
adjustment of their rates for these differences does not 
affect the mortality differentials to any appreciable degree. 
4.3.4 States. 
The infant mortality rates for the two areas for each 
state for the period 1935-65 are given in Table 4.11. The 
marked regional variation in mortality sbould be noted. 
In 1961-5 mortality varied from a low of 16.7 in the 
TABLE 4.11. Average Annual Infant Mortality Rates for Metropolitan and Non-metropolitan Areas and the 
Ratios of the Rates for the Metropolitan to non-metropolitan areas, States, 1935-65. 
New South Wales Victoria Queensland 
Period Metrop. Non-Metrop. Ra t i 0 Metrop. Non-Metrop. Ra ti 0 Metrop. Non-Metrop. 
1935-7 38.7 42.7 110 41 .3 38.8 94 40. 1 35.0 
1938-40 36.9 43.0 1 1 7 35.5 37.5 106 37.8 37.0 
1941-3 37.0 42.3 1 1 9 37.4 38.4 103 38.3 36.5 
1944-6 26.2 34.3 1 31 28.2 29.9 106 27.9 31. 2 
1947-9 26.3 31 .3 1 1 9 23.6 24.5 104 28.7 27.3 
1950-2 23.0 27.8 1 21 20.5 23.0 1 1 2 24.4 24.3 
1953-5 22.2 27.0 122 1 7 . 9 21 .6 1 21 1 9.5 24.0 
1956-8 20.5 24.2 118 18.7 20.8 111 18.8 22.5 
1959-61 20. 1 22.9 1 14 18.7 1 9 . 7 105 17.3 22.0 
1962-4 18.9 22.2 1 1 7 18.5 17.2 93 1 7 . 2 21 .9 
1 965 18. 1 20.2 1 1 2 1 7 . 2 1 7 .9 104 14.5 20 . 1 
(Contd. next page). 
Ra t i 0 
87 
98 
95 
1 1 2 
95 
100 
123 
1 20 
127 
1 27 
139 
N 
OJ 
TABLE 4.11 (Continued). 
South Australia Western Australia 
Period ~1 etrop. Non- Metrop. Ra t i 0 Metrop. Non-: Metrop. Ratio Metrop. 
1935-7 31. 4 34.3 1 09 42.2 38.2 91 53.9 
1938-40 32.6 34.7 106 38.2 40.5 106 42.5 
1941 - 3 36.9 35.5 96 33.8 35.9 106 46. 1 
1944-6 28. 1 27.8 99 26 . 4 36.4 138 28.7 
1947-9 25. 1 29.8 1 1 9 23.6 31.8 135 27. 1 
1950-2 22.4 25.5 1 14 25.0 28 . 6 11 4 23.6 
1953-5 19 . 7 24. 1 1 22 21.8 24.0 110 23.5 
1956-8 19. 6 22.6 1 1 5 18.9 24 . 6 130 22.2 
1959-61 18 . 5 21 .4 116 18.0 23.0 1 28 19.0 
1 962 - 4 19.4 18.4 95 17. 6 24. 1 137 20.8 
1965 1 6. 1 21 .0 130 16. 5 27.5 167 20.0 
Source : Calculated fro m t he statistics pu blis hed in Demogra ph y Bulleti n Nos. 53-83 . 
tasmania 
Non- Metrop. 
45.6 
37.2 
43.0 
32.8 
25.9 
24. 1 
23.3 
19.3 
20.0 
18.9 
15.0 
Ratio 
85 
88 
93 
1 14 
96 
102 
99 
87 
105 
91 
75 
N 
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FIGURE 4.6C: RATIOS OF THE INFANT MORTALITY RATES FOR VARIOUS STATISTICAL 
DIVISI ONS TO THE RATE FOR THE STATE AS A WHOLE: 
vlESTERN AUSTRALIA, 1961-65 
North-West 
255 
. 
• 
• 
Source: As for Figure 4.6A 
Pilbara 
171 
Central 
313 
Kimberley 
273 
Eastern Goldfields 
157 
Western Australia 100 
130 
metropolitan area of Brisbane (Queensland) to a high of 
30.8 in the non-metropolitan areas of Western Australia. 
The average mortality for the country as a whole was 19.4 
deaths per 1000 live births. The ratios of the mortality 
rates for the metropolitan areas to those for the non-
metropolitan areas given in column 3 in each case exhibit 
the pronounced state differences in the trends and levels as 
well as the nature of the mortality differentials. New 
South Wales and Victoria and Western Australia, where the 
mortality in metropolitan areas has been generally higher 
than in the non-metropolitan areas since the late 1930's, 
provide one extreme. Tasmania, where the situation is the 
reverse, provides the second extreme. Table 4.11 also 
shows that the higher overall infant mortality in Queensland 
or Wes tern Australia, as compared with the 'low' mortality 
state of Victoria or South Australia, particularly after 
1955, was due solely to the higher mortality in their non-
metropolitan areas. Relative to New South Wales, the 
advantage of the latter states was marked in both areas but 
again more so in non-metropolitan areas. 
The ratios of the infant mortality rates for various 
non-metropolitan divisions of New South Wales, Queensland 
and Western Australia to the overall rates for the respective 
states for the period 1961-5 are shown in maps in Figures 
4.6A, 4.6B and 4.6C. Within the non-metropolitan areas of 
Queensland and Western Australia, it should be noted, mortality 
varies more or less systematically ; the farther we move from 
the metropolitan centre, the higher it is found. No such 
pattern is found in New South Wales. 
Table 4.12 which gives the ratios of the infant mortality 
rates by age at death for non-metropolitan to those for 
metropolitan areas further shows that in the first mentioned 
TABLE 4.12. Ratios of the Non-metropolitan to Metropolitan Infant Mortality Rates in Various Age Intervals: 
New South Wales, Queensland, Western Australia and Tasmania: 1950-64. 
New South Wales Queensland Western Australia Tasmania 
---
Period Early- Late- Po s t- Early- Late- Pos t- Early- Late- Pos t- Ea r 1 y- Late- Post-
Neonatal Period Neonatal Period Neonatal Period Neonatal Period 
1950-2 1 1 2 132 139 106 100 104 1 01 1 22 144 1 24 168 1 1 6 
1953-5 11 7 142 1 26 1 20 76 143 94 114 1 53 1 01 263 86 
1956-8 116 1 1 5 1 23 109 83 1 61 102 1 57 21 2 1 59 204 64 
1959-61 1 1 2 1 1 2 118 1 23 133 137 111 1 1 2 176 1 31 105 133 
1962-4 118 1 14 115 132 1 55 144 1 1 2 1 1 2 214 109 231 87 
Source: The ratios are calculated from statistics published in annual statistical registers of these states. 
w 
1 32. 
two states the disparity in rates between the two areas is 
comparatively more pronounced in the post-neonatal period 
than in the first month of life, when deaths are usually 
associated with conditions arising from pregnancy and 
delivery. Here again such differentials are less pronounced 
TABLE 4 . 13. Infant Mortality Rates a by Cause of Death: 
Metropolitan and Non-metropolitan Areas: New 
South Wales: 1965. 
(1) 
Cause of Death 
1. Infective and parasitic 
diseases 
2. Dis. of Nervous system and 
sense organs 
3. Dis. of the Respiratory 
system. 
4. Dis. of the Digestive 
system 
5. Congenital Malformation 
6. Dis. of Early Infancy 
7. Accidents, etc. 
( 2 ) 
Metrop. 
1 . 9 
3.4 
14.4 
6.7 
32.2 
109.7 
7.5 
a Per 1000 live births of each type. 
( 3 ) 
Non -m etrop. 
2 . 5 
3. a 
21 .4 
9.9 
31 . 2 
1 23 .3 
8.5 
( 3 ) 
( 2 ) 
132 
88 
149 
148 
97 
113 
113 
Source: Calculated from the Statistical Register for the 
state for the year 1965. 
in New South Wales. An analysis of its statistics by cause 
of death (Table 4.13) however, shows that the disadvanta ge 
of non-metropolitan areas, relative to the metropolitan 
area is modest for those diseases which ori ginate from 
end 0 g e n 0 u s f act 0 r s, but iss u b s tan t i a 1 for the dis e a s e s 0 f 
infectious origin. 
4.3.4 Place of Residence as a Determinant of Infant Mortality. 
Like the mortality differentials the distribution of 
births by place of residence has undergone considerable 
changes in every state over the years 1935-65. The following 
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TABLE 4.14. Proportion of the Metropolitan to all births: 
Australia and States: selected years. 
Year N. S. W. VIC. QLD. S. A. W.A. TAS. AUSTRALIA 
1935 37.8 47.5 25.4 45.8 42.8 22.0 38.6 
1940 40.4 51 .6 26.3 48.3 42 . 1 24.1 41 .0 
1945 47.8 57 .5 35.9 56.8 54.4 27 . 1 48.8 
1950 41 .4 53.6 35.2 55.0 49.8 28.5 45. 1 
1955 48.1 58.4 34.9 55.6 50.0 29.4 48.9 
1960 49.7 61 .2 34.7 56.0 51 .3 31 .3 46.8 
1965 53.2 66.0 39.4 52. 1 52.6 31 .9 53.7 
Source: Calculated from statistics published i n I Demography I 
Nos. 53, 58, 63, 68, 73, 78 and 83. 
table indicates that the proportion of t he metropolitan to 
all births has increased substantially over the last three 
decades. For the country as a whole the augmentation in 
the proportion amounted to 40 per cent. The trend in the 
proportion was however not upwards throughout the years. 
The infant mortality rates for Australia and its states for 
1965 were adjusted by the direct method of standardisation l 
to evaluate the numerical effects of these changes upon 
infant mortality. The observed and the adjusted rates for 
1965 are presented in Table 4.15, together with the 
proportion of the metropolitan to all births in 1935 and 
1965. The adjusted rates are the rates that would have 
been observed in 1965 if the percentages of the births for 
the metropolitan and the non-metropolitan areas to all births 
in that year had been the same as in 1935. 
Let us consider Australia as a whole first. The adjust-
ment raised its observed rate only fractionally. When the 
rates were subjected to further calculations it was found 
that the large favour ab le changes in the distribution of 
lFor the basic steps involved in the calculation of 
standardised rates by direct method , see B. Hill, Principles 
of Medical Statistics , op.cit. pp. 200-3. 
1 34 . 
births accounted for only 2.3 per cent of the lar ge decline 
in infant mortality experienced between 1935 an d 19 65. 
TABLE 4.15. Proportion of Metropolitan to all Births, 1935 
and 1965: The Observed Rates and the Rates 
standardised for the Changes in t he Distribution 
of Births by Place of Residence, 1965 : Infant 
Mortality for 1965: Australia and States: 
Proportion of Metrop. 
Births to all births Infant Mortality Rates a ( Adj.) 
S ta te 1935 1 965 Observed Adjusted (Obs.) 
N. S. W. 37.8 53.2 1 9 . 1 1 19.43 102.2 
Vi c . 47.5 66.0 17 .45 17.58 100.7 
Q1ld. 25.4 39.4 17.82 18.69 104.9 
S. A. 45.8 52 . 1 18.43 18.73 101 . 6 
W.A. 42.8 52.6 21 .68 22.75 105 . a 
Tas. 22.0 31 .9 16.59 16.10 97.0 
Aus t. 38.6 53.7 18.47 18 . 95 102.6 
a Per 1000 live bi rths . 
The main reason for this insignificant effect is t hat t he 
difference in mortality between the two areas is not l a r ge . 
In individual states the total contribution of t his f actor 
to the observed decline in mortality does not e xceed 5.2 
per cent, but it varies with the increase in the proportion 
of the metropolitan to all births. This variation is due 
mainly to the inter-state differences in the magnitude of 
the mortality differentials . 
The role of the differences in the distribution of births 
in the state-variation in infant mortality was also 
calculated. The observed rates for states for the post-
1950 years were standardised by the direct method , assumin g 
a standard population with equal percenta ge s of birt hs for 
the two areas. In Table 4.16 the observed and the adjusted 
rates for Queensland are compa red with those for the other 
a a ){H i j)€N<€ b 
TABLE 4.16 OllSERVED RATES AND THE RATES ADJUSTED FOR'PLACE OF Bift'f!fI(ADJUSTED RATES),INFANT MO~I.S'l:AEES'11953-651.AND 'l'!!Jo< PERCENTAGES OF THE DIF'FE!lrnCES 
m INFANT. MORTALITY RATES BEl"/IEDl' ~UEENSLAN1)Il;ND OTHER STATES ATTRlllUTABLE TO'PLACE OF RESDlEBCE'. 
Period 
(A) 
1953-5 
1956-8 
1959-61 
1962-4 
1965 
Peri'Od 
19'i3-5 
1950-8 
1~59-61 
1962-4 
1965 
QUEENSLAND 
Obs. Adj. 
rate rate 
(B) ( 0) 
22.5 21.8 
21.3 20.7 
20.4 19.7 
20.2 19.6 
17.8 17.3 
Obs. rate 
for Tas. 
and the 
differen-
cs in the 
obs rate 
between 
Tas. and 
~) 
23.4 
+0·9 
20.2 
-1.1 
19·7 
-0·7 
19.6 
-0.6 
16.6 
-1.2 
VIC TOI<!IA 
NEIY SOUTH WALES @!liSh\ND 
Cbs. rate Adj. ra.te Prop. of Cbs. rate Adj, rate 
for N.S.VI for N.S.W. the di!!- for Vio. for Vic. 
end the and the erenee in . and the and the 
differen- differen- mortality differen- differen. 
oe in the ce in the between ce in the oe in the 
obs. rate adj. rate N.S.Wend obs. rate adj. rate 
between between Qld. ait-. D9tween between 
N.S.W end N.S ••• IW« ributable Vicl and Vic. and 
Qld. Qld. to 'place Qld. Qld. 
(D) (E) of resid-
ence' .(F) (D) (E) 
24.9 24.6 19.6 19·8 
+2·4 +2.8 -2·9 -2.0 
22·5 22.4 19·5 19·8 
+1.2 +1·7 -1.8 -0·9 
21.5 21.5 19·1 19·2 
+1.1 +1.8 -1.3 -0·5 
20.5 20.6 18.1 17.9 
+0.3 +1.0 -2.1 -1·7 
19·1 19·2 17.5 17.6 
+1.3 +1·9 -0.3 +0.3 
TASMANIA 
Adj. rate Prop. of the 
.for TaB. difference in 
and t he mortal! t;r bet-
difference ween Tas. end 
in the obs. Qld. attr1b-
r a te between utable to ' 
Ta8. and 'place ot 
Qld. residenoe' 
(11) (F} 
23.4 
+1.6 
20.8 
+0.1 R 
19·5 
-0.2 61 
19·9 
+003 R 
17·5 
+0.2 R 
SOUTH AUSTRALIA WESTER!! AUSTRALIA 
Prop. at Cbs. rate Adj. rate Prop. at Obs. rate Adj. rate Prop. of 
the diff- for S.A. for S.A. the diff- for W.A. for 'i.A. the di!!-
erenee in and the and the erence in and the and the erence in 
mortality differen- differen- ~rtality differen- differen_ mortality 
between oe 1n the ce in the between ee in the ce in the between 
Vic. end obs. rate adj. rate S.A. and obs. rate adj. rate 'i.A. and 
Qld. att- between between Qld. att- between tietlreen Qld. att-
ributable S.A. and S.A. and ributable W.A . and 1' • .1.. and ributable 
tp'place Qld. Qld. to 'place Qld. Qld. to 'place 
at resid- of resid- ot resid-
ence'.(F) (D) (E) enoe' .(F) (D) (E) ence'. (F) 
21.8 21.9 22.9 22.9 
31 -0.7 +0.1 R +0.4 +1.1 
21.0 21.1 21.8 21.8 
50 -0.3 +0.4 R +0.5 +1.1 
20.0 20.0 20.5 20.5 
62 
-0.4 +0.3 R +0.1 +0.8 
19·0 18.9 20.8 20.9 
19 .. 1.2 -0.7 42 +0.6 +1.3 
18·4 18.6 21.7 22.0 
R +0.6 +1.3 +3.9 +4.7 
a Per 1000 live births. 
b The percentages were computed by the following to%mUla' 
( 1 -
Difference in the adjWlted rate between Queensland and ths state 
under consideration 
Difference in the observed rate between Queensland and the Beme 
state 
) x 100 
Note' (i) If the rate(observed or adjusted,a.s the case may be ) for the state 
under consideration is lower than the rate for Queensland a fore-
script ,_, is written with the difference in rate.If ths rate 
for the former is higher than the rate for Queensland a forescr1pt 
'+' is written with the difference in rate. 
~11)'lA col='F',(a)'.' indicates that the adjWltunt does not explain 
any part of the differenoe in mortality between Queensland and 
the state under eonaideration,(b)'R' means that the adjustment 
reversed the positions of the state under eonaiderat1lt:m and 
Queensland relative to each other,w1th Qpeensland asll1Jllling lower 
Source I ( i ) 
(11) 
rates. 
The observed rates were computed from the statistics on infant 
deaths and live births published in Demography BunJletin no.83. 
The adjusted rates were computed using the sta.tistics on infant 
deaths and 1I1ri~ ry atatisUca.l divisions published in Demography 
llulletin n08.71.83 and a 'standard 'population ~ith an equal 
proportion of births for the metropolitan and the nOIHDetx'Opoli tan 
aree.s. 
w 
c...., 
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states. Queensland was selected for comparison mainly 
because the proportion of the metropolitan to all births 
in that state is much smaller, relative to other states, 
except Tasmania. 
Columns IBI and IC' in Table 4.16 give the observed and 
the adjusted rates for Queensland. Under the main heading 
New South Wales, the rates for New South Wales are compared 
with those for Queensland. 
For each time interval: the first value in column 10 1 is 
the observed rate for New South Wales. The second value, 
in this column is the difference between the observed rate 
for New South Wales and the observed rate for Queenslan d . 
A forescript I_I with this value indicates that the rate 
for New South Wales was lower than the rate for Queensland 
and a forescript 1+1 indicates that the rate for Queensland 
was lower. 
The first value in column lEI is the adjusted rate 
for New South Wales. The second value, in this column, is 
the difference between the adjusted rate for Ne w South Wales 
and the adjusted rate for Queensland. A forescript I_I 
indicates that the rate for New South Wales was lower than 
the rate for Queensland and a forescript 1+1 indicates that 
the rate for Queensland was lower. 
Column IFI gives the final result: the percentage of 
the difference in mortality between New South Wales and 
Queensland that can be attributed to the difference in their 
distributions of births. It was calculated as: 
1 _ (difference between the adjusted rates) x 100 
(difference between the observed rates) 
Similarly under the main heading IVictoria l the mortality 
rates for Victoria and Queensland are compared . 
Table 4.16 suggests that but for its unfavourable 
distribution of births the mortality in Queensland after 
1950 would have been lower than in either South Australia or 
Tasmania. Relative to Victoria as well, its disadvantage 
in mortality would have been substantially smaller over the 
years. So far as the other states are concerned, the 
adjustment, as the table below indicates, had virtually no 
effect on their relative standings. 
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TABLE 4.17. Rankings of States according to Observed and 
Standardised Infant Mortality Rates: 1953-65. 
1953-5 1956-8 1959-61 1962-4 1965 
Sta te After After After After After 
Obs.Stand. Obs.Stand. Obs.Stand. Obs.Stand. Obs.Stand 
N . S. W . 5 5 5 5 5 5 4 4 4 4 
VIC. 1 1 1 1 1 1 2 2 
S.A. ' 2 2 3 3 3 3 2 2 3 3 
W.A. 3 3 4 4 4 4 5 5 5 5 
TAS. 4 4 2 2 2 2 3 3 1 1 
Source: As for Table 4.16. 
4.4 Seasonal Pattern of Infant Mortality. 
Among the environmental factors known for their large 
adverse influence on infant mortality, the seasonal 
conditions have probably seen the most prominent. This 
section endeavours to investigate two points. Firstly, the 
changes in the pattern of seasonal variation in infant 
mortality during the years 1935-66. Secondly, the role of 
seasonal conditions in the inequalities in the annual infant 
mortality levelsof the states over the years. 
Meteorologically there are four seasons in Austrana. 
Summer extends from December to February, autumn from March 
to May, winter from June to August, and spring from September 
to November. In individual states the seasons are less 
clearly defined. Diversities in climate are also found. 
Queensland for example has a typical tropical to sub-tropical 
climate. High temperatures are very common in its long 
summer season which extends from October to March. The 
climate of South Australia is also characterised by hot and 
dry summer with a mild winter. In some states, notably 
Western Australia, a wide range of climatic conditions is 
found even within the state, which makes it difficult to 
1 38. 
provide a picture of the overall features. 
The monthly fluctuations in infant mortality were 
measured by seasonal indices. The indices were determined 
from the monthly infant mortality rates by using the 
laverage percentage method ,l of measuring seasonal variation. 
The monthly rates were calculated by relating the number of 
deaths under one year of age registered during a specific 
month to the average monthly births in the twelve months 
period ending with the current month. One apparent 
disadvantage of this procedure is that it utilizes the events 
registered in each month rather than those which actually 
occurred. The tabulations of births and infant deaths do 
TABLE 4.18. Ratios of Births and Infant Deaths Occurring in 
a Month to those Registered in that Month: 
Births 
I.Deaths 
Births 
I.Deaths 
Australia: 1962-4. 
MON TH 
Jan. Feb. Mar. Apr. 
0.929 0.993 1 .045 0.976 
0.930 0.982 1 .040 0.979 
MON TH 
Sep. Oct. Nov. Dec. 
1 .065 0.938 0.980 1 .090 
1. 085 0.921 0.956 1 .047 
------
May Jun. J u 1 . Aug. 
0.966 1 .007 0.963 1 .014 
0.979 1 .078 0.970 0.947 
Source: Calculated from statistics given in 'DemographY'Bulletin 
Nos. 81-83. 
not exist for Australia or any of its states prior to 1962. 
Table 4.18 which gives the ratios of births and infant deaths 
which occurred in each month to those which were registered, 
shows that the ' number of events occurring in any months does 
not differ markedly from the number of events registered. 
I The details of estimating seasonal variation by the average 
percentage method may be found in any book on the rudiments 
of statistics: see for instance, M.R. Spiegal, Theory and 
Problem of Statistics, New York, 1961, p.287. 
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In the case of a departure fro m unity, it should be noted, 
the deviations in both events are in the same direction in 
all months except August. It is highly likely therefore 
that our results would closely follow the results which 
would have been obtained if the events occurring in each 
month had been employed. This does not however mean that 
our procedure for calculating monthly rates is correct. The 
correct procedure actually is to relate the number of infant 
deaths occurring in a given month to the number of infants 
at risk of dying, i.e., those born in this month an d the 
survivors of the birth cohorts of the eleven preceding 
months. Unfortunately the tabulations required for this 
procedure are also not accessible, nor is any esti mate 
available of the error involved in using the method employed, 
instead of the above correct procedure. The results should 
therefore be considered as merely tentative. 
The seasonal indices of infant mortality for Australia 
for the 5-year periods 1935-9 and 1962-6, the two extremes 
of the period 1935 - 66, are presented for comparison in 
Table 4.19. The seasonal pattern for recent years shows 
two improvements over the pattern for the yearly years of 
the period under review, or the following pattern noted by 
Exley from the data for 1921-30. 
' ..... the heaviest infantile mortality rate is 
experienced on the average in January (mid-summer) .. 
. .. and a general downward tendency from a maximu m in 
January to a minimum in September or October, and 
then a very rapid rise throughout Nove mber and 
December.' 1 
The summer peak has completely disappeared. Thi s may be 
attributed to the substantial control over the infections of 
intestinal origin as a cause of infant death. They used to 
lH.J. Exley, 'Infantile Mortality in Australia, 1906-30', 
Journal of the Royal Statistical Society, Vol.XCV. 1932,p.686. 
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TABLE 4.19. Seasonal Indices of Infant Mortality: Australia: 
1935-9 and 1962-6. 
Month 1935-9 1962-6 
January 105 98 
February 89 86 
Ma rch 91 100 
April 93 92 
May 98 104 
June 100 106 
July 118 111 
August 1 1 6 1 10 
September 103 97 
October 94 102 
November 95 102 
December 95 89 
Source: Calculated from statistics given i n I Demography I, 
Nos. 52-57 and 79-84. 
be the main scourge of infants in summer season. The 
seasonal indices for this season have been reduced slightly 
over the years. Effective control over the ailments of 
respiratory tract, which are prevalent in this season, would 
further lessen the adverse effects of the winter season, and 
I 
the seasonal conditions in general, upon infant mortality. 
The seasonal pattern varies markedly from state to 
state (Table 4.20). In Victoria , South Australia and Tasmania 
in both of the selected intervals 1935-44 and 1952-61, excess 
mortality was found only in the winter season which extended 
into the spring season as officially defined. In New South 
Wales, Queensland and Western Australia as well, high mortality 
is found in winter, but another peak is also found in summer. 
In Queensland the maximum is attained in summer. These 
variations are undoubtedly due to the differences in climatic 
and seasonal conditions that exist between states. There 
has been a reduction in the indices for summer months in 
Western Australia, and in the relative excess mortality in 
winter season in all states, though to varying degrees, over 
TABLE 4.20 Seasonal Indices of Infant Mortality Rates: States: 1935- 44 and 1952-61. 
STATE INTERVAL JAN. FEB. MAR. APR. MAY J UN . JUL. AUG. SEP. OCT. NOV. DEC. 
New South Wales 1935-44 100 97 86 92 97 97 120 11 9 105 94 96 96 
1952-61 105 1 03 89 93 95 108 108 113 102 94 96 93 
Victoria 1935-44 91 88 92 93 95 103 11 6 118 112 1 01 93 89 
1952-61 100 98 88 99 102 106 106 109 105 1 01 1 01 85 
Queensland 1935-4 4 109 107 100 103 97 97 117 111 97 87 96 88 
1952-61 109 1 05 108 1 03 96 103 106 97 92 97 95 90 
South Australia 1935-44 99 93 88 89 95 116 109 124 114 90 95 95 
1952-61 102 92 92 89 98 98 1 14 1 1 7 113 113 1 01 82 
Western Australia 1935-44 114 112 91 87 83 lOa 103 104 1 13 93 102 98 
1952-61 1 01 1 01 105 96 92 1 01 100 102 1 10 95 90 108 
Tasmania 1935-44 81 92 97 92 94 120 117 1 1 9 119 103 96 81 
1952-61 lOa 96 83 98 87 99 128 100 111 135 82 83 
Source: Calculated from the statistics given in 'Demography' Bulletin Nos. 52-62 and 69-79. 
+:> 
TABLE 4.21. Average Monthly Infant Mortality Rates 1: States: 1935-44 and 1952-61. 
STATE INTERVAL JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. 
New South Wales 1935-44 33.3 29.6 28.6 29.6 32.2 31 .2 39.9 39.5 33.9 
1952-61 20.5 18.6 17. 5 17.6 18.7 20.5 21 .3 22.1 19.4 
Victoria 1935-44 29.3 26.3 29.8 29.2 30.9 32.3 39.2 40.2 35.0 
1952-61 17.4 15.6 1 5 . 1 16.5 1 7 . 6 1 7 . 7 18.2 18.8 17 . 8 
Queensland 1935-44 32.2 30.4 31 .6 31 .4 30. 1 29.6 36.7 34.8 29.6 
1952-61 21.1 20.2 22.0 20.5 19.8 20.4 21 .8 19.9 18.2 
South Australia 1935-44 28.8 25. 1 25.5 24.6 28.2 32.5 31 .7 36.7 32.9 
1952-61 19.4 15 . 9 17.4 16. 2 18.6 17 . 9 21.9 22.4 20.7 
Western Australia 1935-44 37.6 33.9 30. 1 27.9 27.6 32.0 34.4 34.5 36.2 
1952-61 1 9.6 18.2 20.6 18. 1 18.0 1 9 . 1 1 9.5 19.9 20.7 
Tasmania 1935-44 29.6 30.4 28.1 32.7 34.3 42.9 42.9 47.3 42.1 
1952-61 18.3 16. 1 1 5 . 1 1 7 . 3 15.9 17. 5 23.2 1 7 . 3 19.6 
1 Per 1000 live births. 
Source: As for Table 4.20. 
OCT. NOV. 
31 .8 30.9 
18.4 18.3 
33.1 29.2 
17.6 17 .0 
27.3 29. 1 
19.9 18.8 
26.2 26.6 
21.4 18.5 
31 .3 32.6 
18.5 16.8 
37.3 34.0 
24.7 14.3 
DEC. 
32.0 
18.3 
29.0 
14. 7 
27 .7 
18.4 
27.5 
15.6 
32.5 
21 . 1 
29.9 
15.3 
-J:::> 
N 
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the years. 
To meet our second objective we have set out the 
average monthly rates for all states for the lO-year periods 
1935-44 and 1952-61 in Table 4.21. It should be re-
emphasised here that in the latter interval the difference 
in annual infant mortality between the Ihighl and the Ilowl 
mortality states was statistically significant. This 
table shows that Queensland1s or Western Australia1s 
disadvantage in overall annual infant mortality , as co mp are d 
with Victoria or South Australia , particularly durin g the 
second interval, was explained largely by t he hi gh er 
mortality in summer season. This was also the case with 
the difference in mortality between New South Wa les and South 
Au~alia. Relative to Victoria , however, New South Wales l 
disadvantage appears to be independent of the effects of 
seasonal conditions: it was marked in almost all months. 
CHAPTER V. 
AGE OF MOTHER AND PARITY 
'Age of mother and parity are by far the best 
known and probably the most important of the 
factors affecting prenatal wastage and infant 
mortality.,l 
From the epidemiological stand-point, the two 
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biological factors, age of mother and parity, interest public 
health workers and vital statisticians for two major reasons. 
First, the identification of the most 'vulnerable' groups 
of mothers for foetal and infant loss. Second, the determin-
ation of the 'optimum' interval between successive pregnancies 
of different orders in terms of the survival of the infant. 
The association between stillbirths and neonatal deaths 
and age and parity of mother was probably first established 
on a sound statistical basis by Yerushalmy and associates. l 
Their analysis was based on quarter of a million births 
recorded in New York State (exclusive of New York City) 
during the 3-year period 1936-8. Their findings endorsed 
the basic features of the patterns revealed by the earlier 
studies, which were based on relatively small numbers. The 
pattern for infant mortality as a whole was demonstrated in 
2 a pioneering study by Woodbury. His study covered about 
about 23 thousand children born alive during 1911-6 in 
eight industrial cities of the United States. Burn's 
lJ.Yerushamy, C.E. Palmer and M. Kramer, 'Studies on Child-
birth Mortality. II. Age and Parity as Factors in Puerperal 
Mortality', Public Health Reports, Washington, Vol.55, 1940, 
pp. 1195-1220. 
2R. Woodbury, Causal Factors in Infant Mortality. A 
Statistical Study based on Investigation in Eight Cities, 
U.S. Department of Labor, Children's Bureau Publication No.142, 
Washington, 1925. 
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analysis of some 65 thousand children born in the country 
of Durham (England), published in 1942, confirmed the 
essentials of these characteristic patterns. l In the 
decades that have followed numerous investigations undertaken 
in England and Wales, the United States and other countries, 
have confirmed and amplified these observations. Complic-
ations of pregnancy, obstetric difficulties and immaturity 
have been suggested in some recent epidemiological studies 2 
as the causative factors responsible for the variation in 
'mortality around birth' with age and parity of mother. The 
patterns of mortality recorded in some of the studies referred 
to above will be examined in Section 5.2. 
It is not intended in this chapter to describe and 
discuss the mortality patterns, or their characteristics or 
aetiology, using Australian data. In fact, such an analysis 
is not feasible because of the lack of relevant data. Here 
we aim primarily to investigate the role of the two demo-
graphic factors, age of mother and parity, in the overall 
improvement in late foetal, perinatal and infant mortality 
in Australia and its states during the 32-year period 
1935-66 and in the interstate differentials in each of these 
mortalities. 
1C. M. Burns, Infant and Maternal Mortality in Relatio~ 
Size of Family and Rapidity of Breeding, London, 1942. 
2See for example, J.F. Donnelly, C.E. Flowers, R. N.Creddick, 
H.B. Wells, B.G. Greenberg and K.B. surles, 'Maternal, Fetal 
and Environmental Factors in Prematurity', Ame rican Journal 
of Obstetrics and Gynaecology, Vol.88, 1964, pp. 919-20; 
J.W.B. Douglas, IS ome Factors Associated with Prematurity', 
Journal of Obstetrics and Gynaecology of the British Empire, 
Vo1.57, 1950, pp.154-5 ; C. M. Dri11ien, 'Studies in Prematurity, 
Stillbirth and Neonatal Deaths, Part I. Factors affecting 
birth weight and outcome. I Journal of Obstetrics and 
Gynaecology of the British Empire, Vol.54, 1947, pp.302-23. 
I.Suthenand, Stillbirths, Their Epidemiology and Social 
Significance, London, 1949, p.30 ; F.R. Lock, J.F. Donnelly, 
B.Wells, C.F.F1owers, B.S.Greenberg and R.N.Creadick, 'Peri-
natal Mortal ity in the Primigravida over 30 years of Agel, 
American Journal of Obstetrics and Gynaeco1o~, Vol.78, 1959, 
pp.755-68 ; R.K.Arthur and D.F.Kaltreider, 'E1der1y Nulliparae: 
Analysis of Hazards of Late First Viable Pregnancy with 
Special Reference to Caesarean Section ' , Journal of Obstetrics 
and Gynaecology of the British Empire, Vo1.8,1956,pp.215-22. 
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In this analysis also we faced a major obstacle in 
the inadequacy of basic data on deaths by age and parity of 
mother. Stillbirths are tabulated by age and parity of 
mother only in the state of New South Wales. These 
tabulations have been undertaken only since 1958. For 
deaths in infancy, however, virtually no tabulations exist 
for any state including New South Wales. Consequently, 
the needed results had to be computed, using the indirect 
method of standardisation. The source, the pattern of 
variation and the reliability of the mortality rates taken 
a SiS tan dar d I are dis c u sse din Sec t ion s 5. 1 and 5. 2 . 
5.1 The 'Standard ' Mortality Rates. 
Unfortunately our choice in the selection of standard 
rates was also very limited. There were only three foreign 
studies available, which had dealt with all three measures, 
late foetal, perinatal and infant mortality rates, and 
which were at the same time based on reasonably lar ge nu mbers 
of events. One of these studies, reported by Heady and 
Heasman, utilised data for England and Wales for 1949-50. 1 
2 The second study was undertaken by Chase. It was 
based on nearly half a million births whic h were delivered 
of the residents of New York State (exclusive of New York 
City) in the 3-year period 1950-2. The third study was a 
follow-up study carried out in England and Wales in 1963-4 
to ascertain the 'changes that have occurred since the 
previous investigation, particularly in the influence of 
lJ.A.Heady and M.A.Heasman , Social and Biological Factors in 
Infant Mortality, Studies on Medical Population Subjects, 
No.15, General Register Office, London, 1959. 
2H. C. Chase, The Relationship of Certain Biologic and Socio-
Economic Factors to Fetal , Infant and Early Childhood 
Mortality: I. Father's Occupation, Parental Age, and Infant's 
Birth Rank, New York State Department of Health, Albany,196l. 
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regional and social factors , . l It covered 14,384 
stillbirths and 17,244 infant deaths registeredin that 
country over the 12-month period from 1st July 1963 to 
30th June 1964 and used as the population at risk a 10 per 
cent sample (86,244) of the births recorded during that 
period. The results of the two latter investigations have 
not been published in such detail as were needed for our 
purposes. Requests were therefore made to the persons 
concerned for further details but these were ignored. This 
left us with no other alternative but to employ the mortality 
rates obtained in the first study mentioned as the 'standard. ' 
This study was based on nearly one-and-a-half million 
births registered ~ England and Wales during the 2-year 
period 1949-50. It was carried out to 'study the action 
and inter-action of certain social and biological factors 
on the infant mortality and stillbirths. 12 The basic 
data in this study were derived fro m the matchin g of birth 
and death certificates and 'draft' entries. The draft 
entry is a form normally completed by the local registrars 
from the information supplied by the informant of a birth or 
death. It is required under the Population (Statistics) 
Act, 1938. In the case of a birth the following information 
is obtained on the 1 draft entry I ; mother ' sage, the number 
of previous children born to her and the date of ma rriage. 
This information is not obtained on the birth certificate. 
The details of the matching procedure are as follo ws: 
'The method of matching consisted of searching the death 
draft entries month by month, for deaths at ages under a year 
lC.C. Spicer and L. Lipworth, Regional and Social Factors in 
Infant Mortality , Studies on Medical Population Subjects 
No. 19, General Register Office, London , 1966. 
2 J.A. Heady and M.A. Heasman, Social and Biological Factors 
in Infant M ortali~, op.cit.p.l 
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when they could, judging by the age at death, have been 
born in 1949 or 1950. Copies of the relevant entries were 
then compared with an index of babies born in 1949 or 1950 
who had died. Tms index was compiled in the process of 
keepin g the National Register up-to-date by the removal of 
the names of people who had died, and included in it the 
baby's National Registration identity number. The letters 
of the identity number represented the registration sub-
district , and the figures the entry number in the birth 
register, for the child concerned. It was therefore possible 
to go straight to the relevant birth draft entry without 
further searching. l 
The birth records correspondin g to 99.4 per cent of the 
registered deaths of the infants concerned were traced. 2 
The mortality rates that we have employed are based only on 
single legitimate births, because our data relate to nuptial 
confinements only. During the 2-year period 1949-50 there 
were about 1.3 million single legitimate births in England 
and Wales. Amongst these 28,956 were stillbirths and 
35,676 deaths in the first year of life. Of the latter 
17,359 deaths occurred in the first week of life (early 
neonatal period), 21,454 in the first month of life (neonatal 
period), and 14,222 in the rest of infancy (post-neonatal 
period). 
Here an important question arises. Does the li mited 
choice in the selection of the standard rates i mpl y that the 
selected rates are not reliable? To demonstrate the general 
representativeness of the standard pattern of variation in 
mortality with age of mother these are compared with the 
patterns obtained in the other studies carried out between 
the mid-1930 ' s and the mid-1950 ' s in Section 5.2. Here it 
is important to note that the overall 'standard ' late foetal, 
perinatal and infant mortality rates closely approximate the 
corresponding rates recorded in different years between 
1947 and 1949 in this country. 
lIbido p.4 
2Ibid . 
By that time Australia was 
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almost at the half-way point in the total improvement in 
each of these rates achieved between 1935 and 1966. It 
seems likely therefore that the degree of error involved in 
using the selected rates, because they reflect average 
conditions of mortality between 1935 and 1966 in this country, 
will be modest compared with that which would have resulted 
if the rates reflecting the mortality conditions at either 
of the two end-points of the period under consideration had 
been used. 
The variation in late foetal, perinatal and infant 
mortality with age and parity of mother in the standard 
population is described in the following section. 
5.2 Variation in Mortality with Age and Parityl of Mother. 
Table 5.1 presents the Istandard l stillbirth rates by 
age and parity of mother for England and Wales for 1949-50. 
Variation in mortality with age of mother (all parities 
combined) is a familiar measure (last column). The rate 
for youngest females (under 20 years) is slightly hi g her 
than that for mothers in the next age grou p , who exhibit the 
lowest rate, but is still belo w the avera ge of mothers at 
all ages. After age 20-24 years mortality increases with 
increase in age and reaches its maximum at the end of the 
reproductive span. The risk of stillbirth beyond age 
40 years is more than three times the minimum risk. 
A comparison of the corresponding patterns obtained in 
various investigations, undertaken between the mid-1930 1s 
and the mid-1960 1s with the standard pattern, as in Table 5.2, 
shows the general representativeness of the latter. The 
principal features are certainly similar. Ho wever, some 
differences are found with regard to the differential 
between the mortality of various age groups. These may be 
1 In the Istandard l study mother1s parity is defined as the 
number of previous children (living, dead and stillbirths) of 
all marriages. 
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TABLE 5.1. Stillbirth Rates a by Age and Parity of Mother: 
England and Wales: 1949-50. 
Age of Mother Parity All 
0 2 3 4 5-9 10 & over Parities 
Under 20 17.8 1 3 .7 b 1 7 . 3 
20-24 17.9 11 .8 1 3 . 1 18.3 b 1 5.9 
25-29 23.5 13.4 1 5.5 18.4 20.7 22.9 b 18.0 
30-34 34.7 17 .0 18.2 23.8 25.9 29.8 b 23.1 
35-39 47.9 23.3 25.8 28.4 34.7 38.4 50 . 1 31 .6 
40-44 55.8 38.0 37.4 47.9 45. 1 51 .4 64.1 46.7 
45 & over b b 65. 1 57 . 1 65.5 72.7 74.7 66.0 
All ages 23.3 1 5.3 18.8 25.0 29.9 38.3 59.5 
a Per 1000 1 i ve births and stillbirths. 
b Number of dea ths was less than 20, hence the ra te was 
not calculated. 
Source: J. A. Heady and M.A. Heasman, ISocial and Biological 
Factors i n Infant Mortalit~l, op.cit., p .26. 
attributed partly to random fluctuations arising from the 
differences in the sizes of the populations under study. 
With parity (all ages combined), stillbirths follow a 
similar pattern (last row). There is a fall in mortality 
from parity 10 1 to Ill, followed by a gradual rise with 
advancing parity. Both in the standard study and the 
studies included in Table 5.3 including New South Wales, 
the risk of stillbirth for first pregnancy is at least 
50 per cent higher than that for the second pregnancy, which 
shows the minimum risk. For 6th and higher pregnancies it 
is nearly two-and-a-half times the latter. 
The two variables, age of mother and parity, are very 
closely related. Younger mothers are generally of lower 
parity. A great majority of higher parity births on the 
other hand are to older mothers. This makes it difficult 
to surmise whether the age of mother is the factor that 
TABLE 5.2. 
Age of 
Mother 
Under 20 
20-24 
25-29 
30-34 
35-39 
40-44 
45+ .. 
Stillbirth Rates a by age of mother: Selected Studies. 
( 1 ) ( 2T-- ----- (3 T ( 4 ) ( 5 ) ( 6 ) ( 7 ) ( 8 ) 
New Yo r kEn g 1 and Eng 1 and Ne w Sou t h The 
State & Wa les Norway & Wales Scotland Wa les Nether lands New Zealand 
1936-8 1938-40 1956-60 1949-50 1961-3 1963-4 1964 1966 
25.3 26. 1 10.3 1 7 . 3 17 . 3 10.8 10.3 10.6 
20.9 25.9 10 . 1 15. 9 16 . 1 10.2 9.4 9.3 
23.9 30.2 11.7 18.0 1 7 . 0 10.8 11 .6 10 . 1 
30.7 37.8 14.4 23. 1 22. 1 16.2 14.3 10.8 
42.3 50.0 1 9 . 1 31.6 29. 1 21 .2 20.0 17 .0 
) 68.4 28.0 46.7 31 .4 ) 
) )62.4 94 .4 40.3 66.0 42.9 33.5 58.8 ) ) 30.3 
a Per 1000 live births and stillbirths. 
Source: (1) 
( 2 ) 
( 3 ) 
( 4 ) 
( 5 ) 
( 6 ) 
(7 ) 
(8 ) 
Note: The 
J.Yerushalmy, C.E. Palmer and M. Kramer, IStumes in Childbirth Morta lity', op.cit. p.1204 
I.Sutherland, STiTIbirths, Their Epidemiology and Social Significance, op.cit. p.26. 
Natioml Center for Health Statistics, Infant Mortality Problems in Norway, by J.E. Baker and 
0.Aagenaes, PHS Publication No.1000, series 3, No.8, Washington, 1967, p.15. 
J.A.Heady and M.A. Heasman, Social and Biological Factors in Infant Mortality, op.cit. p.26. 
National Center for Health Statistics, Infant and Perinatal Mortality in Scotland, by 
C.A. Douglas, PHS Publication No. 1000, Series 3, No.5, Washington, 1966, p.8. 
Calculated from statistics published in Perinatal Deaths, 1963 and Perinatal Deaths, 1964, 
Bureau of Census and Statistics, New South Wales. 
United Nations, Demographic Yearbook of 1965, New York, pp. 678-9. 
Calculated from the statistics published in: New Zealand Department of Statistics, 
Vital Statistics 1966, Wellington, p.15. 
period cited with each study in the above table refers to the period of analysis. 
--' 
(J1 
--' 
TABLE 5.3. Stillbirth Rates by Parity: Selected Studies. Rates are per 1000 live and stillbirths. 
( 1 ) ( 2 j_U ( 3 ) ( 4 ) - ( 5 ) ( 6 ) (7 ) 
New York England & The 
Parity State Durham Scotland Wales New South Wales Canada Netherlands 
0 
2 
3 
4 
5 
6 
7 
8 
9+ .. 
Source: 
) 
1936-8 1942 1939-46 1949-50 1958 1963 1964 
30. 1 43.2 
19. 5 25.7 
23.6 31.8 
26.0 34.6 
33.8 40.2 
48.5 
35.4 68.7 
70.2 
40.0 
24.2 
29.4 
36.0 
40.4 
47.8 
50.4 
58.3 
23.3 
15.3 
18.8 
25.0 
29.9 
38.3 
14. 5 1 2.0 1 5 . 1 
9.7 7.7 9. 1 
13.4 10.8 11.4 
16. 6 12.3 15.3 
22.8 13.5 17.0 
31.8 19.0 19.9 
39.7 18.9 22.8 
57.9 20.9 25. 1 
) ) ) )47.2 ) ) 
41 . 0 20.3 
51 . 1 )55.9 )65.4 59.5 91 .4 27.3 30.9 
( 1 ) 
( 2 ) 
( 3 ) 
( 4 ) 
( 5 ) 
( 6 ) 
(7) 
J.Yerushalmy, C.E. Palmer and M. Kramer, 'Studies in Childbirth Mortality.II. Age and Parity ... ' 
op.cit. p.1198. 
C. M.Burns, Infant and Maternal Mortality in Relation to Size of Family and Rapidity of Breeding, 
op.cit. p.76. 
P.L. McKinlay, The Influence of Changes in the Age and Parity Constitution of Mothers on the Trend 
of Foetal and Maternal Mortality in Recent Years', Health Bulletin, vo1.3(1), 1950, p.19. 
J.A.Heady and M.A. Heasman , Social and Biological Factors in Infant Mortality, op.cit. p.26. 
Calculated from the stillbirths published in New South Wales, Vital Statistics Year ended 31st 
December 1958, and the live births published in The Annual Statistical Register for 1957-8 for the 
state. 
United Nations, Demographic Yearbook, 1965, op.cit. p.670. 
Ibid. p.678. 
Note: The period cited with each study in the above table refers to the period of analysis. 
-' 
U1 
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that produces the high rate among the births of later 
parities, whether the parity is itself the causal factor 
or whether the variation in mortality results from the 
interaction of both factors. Table 5.1 shows that each 
factor has its characteristic effect whatever the value of 
the other. With minor exceptions, at any given parity, the 
rate of stillbirth increases as the mother's age increases. 
Conversely, for mothers of a given age group, the rate is 
higher for first births, drops markedly for second births 
and thereafter rises for later births until the rate for 
first births is approached or exceeded in very late pregnancies. 
TABLE 5.4. Perinatal Mortality Rates a by Age and Parity of 
Mother: England and Wales: 1949-50. 
Age of 
Mother 
Under 20 
20-24 
25-29 
30-34 
35-39 
40-44 
45+ .. 
All ages 
PAR I T Y 
o 2 3 4 5-9 10+ .. 
34.8 32.8 
30.1 24.1 28.339.532.1 
36.5 22.2 27.4 31.5 31.2 38.4 
51.227.0 29.8 35.0 39.1 45.270.9 
70.5 35.9 39.0 43.0 49.9 54.4 67.0 
83.8 57.753.8 66.8 62.9 71.1 80.3 
75.273.1 86.1 81.0116.0 92.6 97.3 
37.4 26.0 31.5 38.8 44.0 55.3 77.4 
a Per 1000 live births and stillbirths. 
All Parities 
34.7 
28.5 
29.2 
35.5 
46.8 
66.2 
90.3 
34.4 
Source: J.A. Heady and M.A. Heasman, Social and Biological 
Factors -in Infant Mortality, op.cit., p.28. 
The standard perinatal mortal ity rates by age and pari ty 
of mother are given in Table 5.4 above. The variation in 
perinatal mortality in relation to either age (all parities 
combined) or parity (all ages combined) is very similar to 
that noted for stillbirths. The relative disadvantage (22 %) 
1 54. 
of the youngest mothers relative to those aged 20-24 years 
is however more marked in this combined rate than in the 
stillbirth rate (9 %). On the contrary, analysed in terms 
of the lowest rates for various age or parity groups, the 
older mothers or the later parity mothers respectively 
are liable, in relative terms , to lower risk for perinatal 
death than for stillbirth. Likewise, for any given parity 
the difference between the highest and the lowest perinatal 
mortality rate in every age group is relatively smaller 
than the corresponding difference for stillbirths. These 
disparities are, unequivocally, a reflection of the influence 
of the pattern for early-neonatal mortality. 
Related studies on perinatal mortality are very few. 
Partly because the concept is itself new and partly because 
there are difficulties involved in obtaining necessary data 
for its postnatal component. Baird, Burns and Yerushalmy 
and others l have demonstrated the relationship between peri-
natal mortality and age of mother and parity usin g one of the 
following three types of data: 
(a) data obtained by matching of birth and death records ; 
(b) data obtained from a tetrospective survey ; 
(c) data obtained from clinical records. 
In some of these investigations the postnatal component of 
perinatal mortality includes all deaths in the first month 
lSee, C.M.Burns, Infant and Maternal Mortality in Relationship 
to Size of Family and Rapidity of Breeding , op.cit ; 
J.Yerushalmy, C.E. Palmer, M.Kramer , IStudies on Childbirth 
Mortality: II. Age and Parity ... I, op.cit ; D. Baird, IThe 
Influence of Social and Economic Factors on Stillbirths and 
Neonatal deathsl, Journal of Obstetrics and Gynaecolo gy of 
the British Empire, Vol.52, 1945 , pp.217-34 ; D. Baird, 
J.Walker and A.M. Thompson, IThe Causes and Prevention of 
Stillbirths and First week Deaths. Part III. A Classification 
of deaths by Clinical Cause: I Journal of Obstetrics and 
Gy n a e colo 9 Y 0 f the B r i tis hEm p ire, Vol. LX 1,1 954, P P . 1 7 - 30 ; 
J.Yerushalmy, J.M.Bierman, D.H.Kemp, A.Connor and F. E.French, 
ILongitudinal Studies of Pregnancy on the Island of Kauai, 
Territory of Hawaii l , American Journal of Obstetrics and 
Gynaecology, Vol. 71, 1956, 
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of life rather than the first week of life which we have 
used. In others a broad grouping of rates by age and 
parity of mother has been employed because of the small 
size of the sample involved. Hence they are of limited 
value for present purposes and are therefore not considered. 
Like the characteristic pattern for perinatal mortality, 
the pattern for infant mortality is a combination of two 
patterns. One pattern is for the neonatal period, when 
endogenous factors are predominant in producing death , and 
the other for post-neonatal period, when exogenous factors 
are most influential. First we will consider the variation 
in mortality with age and parity of mother in the post-
neonatal period. The post-neonatal rates for England and 
Wales for 1949-50 are presented in Table 5.5. The effect 
of maternal age on post-neonatal mortality is more or less 
TABLE 5.5. Post-Neonatal Mortality Rates a by Age and Parity 
of Mother: England and Wales: 1949-50. 
Age of 
Mother 
Under 20 
20-24 
25-29 
30-34 
35-39 
40-44 
All ages 
PAR I T Y 
o 1 2 3 4 5-9 
14.2 26.6 
8.6 15.9 25.0 32.2 45.6 
6.0 9 . 114.620.024.129.8 
5.8 6.9 9.212.616.221.7 
6.5 7.0 9.010.511.516.8 
9.3 7.4 9.1 12.8 13.8 18.8 
7.910.313.315.616.8 19.9 
a Per 1000 live births. 
All 
10 & over Parities 
22. 1 
24.4 
23.5 
15.8 
12 .3 
10.0 
9.0 
9.6 
12.8 
10.8 
Source: J.A. Heady and M.A.Heasman, Social and Biological 
Factors in Infant Mortality, op.cit., p.32. 
opposite to its effect on stillbirths. The rate is highest 
for youngest mothers (15-19 years), decreases with advancing 
age until 34, rises thereafter but does not subsequently reach 
1 56. 
the high rate exhibited by the youngest mothers. 
With increase in parity, post-neonatal mortality 
increases steadily: there being no special disadvantage 
for first born babies and no special advantage for second 
born babies, such as are found for stillbirths. This 
pattern is found in every age group. 
The mortality pattern for the neonatal mortality 
'standard ' seems to combine the characteristic of the pattern 
for post-neonatal mortalfty and that for stillbirths (Table 5.6). 
With age of mother (all parities combined) mortality falls 
from under 20 years through 25-29 years, but thereafter shows 
a steady but slow rise. A similar slow increase in mort-
ality is also found if the variation in mortality with parity 
(all ages combined) is examined. The maximum rate for 
parity 110 and over l is less than twice the minimum rate for 
par i ty 11 1 . The variation in rate with either age of parity 
is at its minimum in the neonatal period; the highest rate 
for any parity within each age group or for any age group 
within each parity is in no case twice the lowest rate. 
TABLE 5.6. 
Age of 
Mother 
Under 20 
20-24 
25- 29 
30-34 
35-39 
40-44 
All ages 
Neonatal Mortal i ty Rates by Age and Pari ty of 
Mother: England and Wales: 1949-50 (Rates are 
per 1000 live births). 
PAR I T Y 
o 22 3 4 5-9 
17.4 19.3 
12.4 12.4 15.3 21.6 
13.3 9.0 12.0 13.4 10.715.9 
17.0 10.2 11.9 11.5 13.5 15.9 
23.8 12.9 13.4 15.0 15.8 16.6 
29.6 20.517.1 19.8 18.7 20.7 
14.3 10.8 12.9 14.2 14.5 17.5 
All 
10 & over Parities 
1 7 .8 
17 .3 
1 9 . 1 
1 7 .6 
1 2. 7 
11 .4 
1 2.6 
1 5.7 
20.5 
1 3 . 1 
Source: J.A. Heady and M.A. Heasman, Social and Biological 
Factors in Infant Mortality, op.cit., p.30. 
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TABLE 5.7. Infant Mortalit Rates b 
Age of 
Mother 
Under 20 
20-24 
25-29 
30-34 
35-39 
40-44 
45 & over 
All ages 
Mother: England and Wa_l~e_s_; __________ ~~~ 
are per 1000 live births). 
PAR I T Y All 
o 2 3 4 5-9 10 & over Parities 
35.5 51.3 68.8 
23.8 31.4 44.1 60.669.4 
22.1 20.529.8 37.639.0 51.5 
25.9 19.4 24.0 27.7 32.9 40.8 
34.0 23.2 25.8 29.2 30.6 37.7 
44.4 31.0 31.4 36.6 36.1 44.4 
61.251.7 
25.223.9 29.6 33.8 34.9 41.7 
45.6 
49.7 
56.2 
49.3 
37.5 
28. 1 
24.3 
24.5 
28.8 
37.7 
50.2 
27.0 
I I indicates that the number of deaths are less than 20, 
hence the rate is not calculated. 
Sou ce: J.A.Heady and M.A. Heasman, Social and Biological 
Factors in Infant Mortality, p.34. 
The pattern for infant mortality as a whole, though a 
combination of the two patterns , has its own characteristic 
features (Table 5.7). With increasing age of mother , 
infant mortality follows a slightly distorted IV I shape 
curve. The fall in the rate from under 20 years through 
25-29 years is, in both absolute and relative terms, as 
steep as is the parallel rise from 30-34 years through 40-44 
years. 
With parity, infant mortality follows a curve very 
similar to that for stillbirths. There is a fall in the 
rate from parity 10 1 to Ill, followed by a rise which is, 
unlike that for stillbirths, very slow. Si milarly the 
difference in the rate for first and second births is modest, 
whereas the corresponding difference for stillbirths was 
more than 50 per cent. Moreover, the maximum risk for 
infants of higher order births (10 and over) is barely twice 
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the minimum risk, recorded for second births. For still-
births the former was nearly four times the latter. 
Analysed in terms of age of mother, the highest rate is 
not more than three times the lowest rate for the births of 
same order. Similar results are obtained if the variation 
in rates by age of mother is examined keeping the effect of 
parity constant. 
5.3 Statistics on Nuptial Confinements. 
Besides the standard mortality rates, the major data that 
were used to compute the results required, related to 
nuptial confinements. This data has its dark side as well. 
Cross-tabulations on nuptial confinements, by age of mother 
and previous issue,l have been published annually for 
Australia as a whole in 'Demography' since the early years 
of the century. For individual states, however, no 
relevant tabulations have been published for the period prior 
to 1942 except for tabulations of nuptial confinements by 
age of mother and parity for New South Wales since 1938 and 
the percentage distribution of births by age of mother for 
Victoria. Statistics of births by age of mother were first 
published for all states in 'Demography' in 1942 and these 
have continued over the years. Since 1942 the tabulations 
of nuptial confinements by age of mother have also been 
published in the annual Statistical Registers of these states. 
For the period 1942-56 and 1964-6 the Commonwealth Statist-
ician kindly supplied the unpublished data on nuptial 
confinements cross-tabulated by age of mother and parity for 
all states. For the intervening years, some data were 
derived from the official publications of the individual states. 
lHere 'previous issue ' or 'parity' is defined slightly 
differently. It includes ex-nuptial children by the same 
father but excludes stillborn children and the children by 
former marriages. 
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However, some gaps in the statistical series still remained. 
Details of these are given in Table 5.8 below. 
TABLE 5.8. Details of the Missing Official Tabulations of 
Nuptial confinements by Parity and Age of Mother 
and Parity for the Period 1957-63: States. 
No tabulations of births were available 
for these years by: 
S ta te Par i ty Age and Par i ty 
Victoria 1957-60 1957-60 
Queensland 1957-63 b 
Sou th Australia 1957-63 a 1957-63 b 
Western Australia 1957-63 b 
Tasmania 1957-63 1957-63 
a For the period 1960-3 the statistics for first births have 
been published in the annual Statistical Register of the 
state. 
b The statistics of births tabulated by age of mother and first 
birfus have been published in Queensland and Western 
Australia for this period and in South Australia for 1960-3 
in the Statistical Registers of these states. 
Some reasonable conjectures were made to fill these gaps. 
The details of the estimating procedure for the missing 
statistics for parity are as follows: 
( i ) For Victoria it was assumed that the annual changes in 
the proportional distribution of birth l by parity in 
that state during 1957-60 were similar to those recorded 
in the proportional distribution of the adjoining state 
of New South Wales. 
In the first step, the proportion of births for each 
parity to births at all parities for 1957 for New South 
Wales was divided by the corresponding proportions for 
1956 for that state. The resulting ratios for different 
parities were then multiplied by the proportion of births 
of corresponding parities to births at all parities for 
1956 for Victoria. The resulting proportional 
distribution was called the 'estimated distribution' for 
Victoria for 1957. In the second step the estimated 
proportion for each parity for 1957 was multiplied by 
the ratio of the proportion of the respective parity for 
1958 to the proportion of that parity for 1959 for New 
South Wales, to arrive at the estimated distribution for 
Victoria for 1958, and so on. 
lFor convenience, hereafter, the term 'nuptial confinement' 
has been referred to as 'birth'. 
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(ii)For Tasmania and South Australia the relative distrib-
utions of births by parity for 1957-63 were also estimated 
by the foregoing procedure. In this case, however, 
instead of the ratios for New South Wales, the average 
of the ratios for Queensland and Western Australia were 
utilized for the estimation of the required statistics. 
The latter were preferred, mainly because the trends in 
the proportion of births of individual parity in South 
Australia and Tasmania during the preceding period had 
more closely followed the trends in Queensland and West-
ern Australia than the corresponding trends for the 
state of New South Wales. 
As an appendix to the above procedure of estimation, it 
should be mentioned that at each step, the estimate~ 
proportional distribution was summed. If the total 
deviated by more than + 0.1 from 100.0, the difference 
was pro-ratei to the whole estimated distribution. It 
was to this adjusted distribution that the ratios for 
the next year were applied to estimate the relative 
distribution for the next year. 
In interpreting the secular trends in the relative 
distributions of births by parity for these three states, 
these limitations of data must be considered. 
To estimate the missing data on births by age and 
parity of mother, two procedures were considered. 
(i) Mathematical extrapolation of the observed distributions 
of births on the assumption that the previous trend 
continues. An alternative could be the interpolation 
of the proportional distributions of births for 1956 
and 1964. 
(ii )Estimation of the proportional distributions of births 
for each state for each of the years on the assumption 
that the annual changes in their relative structures of 
births were similar to those observed in the relative 
structure of births for Australia as a whole during that 
interval. 
As we will note from the secular changes in the individual 
cell frequencies of the proportional distribution. of 
births for Australia as a whole later in this section, 
no mathematical function, linear, parabolic or 
exponential, would have given satisfactory results. For 
this reason, the second method was preferred. The 
estimation procedure in this case is exactly the same 
which was utilised for estimating the distribution of 
births by parity of mother in the foregoing. 
Admittedly the assumption underlying the adopted procedure 
is crude. Yet because of the small interval of time 
involved, the results may not be entirely misleading. 
Because of the lack of any reliable basis for extrapolating, 
the statistics for the period 1935-41 were not estimated. 
In the case of states therefore the analysis covers only the 
period 1942-66. 
FIGURE 5.1: PERCENTAGE .~ISTRIBUTION OF BIRTHS BY AGE OF MOTHER, AUSTRALIA, 1935-66 
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FIGURE 5.2: BIRTHS TO WOMEN OF SPECIFIED AGES AS A PERCENTAGE OF BIRTHS AT ALL AGES. STATES. 1942-66 
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The changes in the distribution of births by parity and 
age of mother should be considered bearing all these 
limitations in mind. 
5.4.1. Secular Changes in the Distribution of Births by 
Age of Mother during 1935-66. 
Figure 5.1 exhibits the important changes in the percent-
age distribution of births by age of mother observed in 
Australia during the 32-year period 1935-66. The diamet-
rical1y opposite movements in the proportion of births to 
the younger and the older mothers amongst all births, which 
began following the end of World War II, are especially 
noteworthy. Their consequences have been far reaching. 
In 1945 the mothers aged 20-24 years contributed about 26 
per cent and those aged 30-34 years, at nearly 24 per cent, 
only slightly less , of the births of all ages. In 1966 
the former contributed twice as many births (32. %) as the 
latter. Similarly births to the youngest mothers (under 
20) increased significantly in relative importance to all 
births from 3.6 per cent in 1945 to 6.3 in 1960 and further, 
but rising more sharply, to 9.0 per cent in 1966. In 
contrast there was a corresponding decrease in the relative 
frequency of births to women aged 35-39 years from 12 per 
cent to 10 and further to 8.5 per cent. The proportion of 
births to women aged 25-29 years varied between 29 and 
32 per cent over these years. 
States 
Similar changes have been observed in the pattern of 
childbearing in all states (Fig. 5.2). The shift towards 
early childbearing has been relatively more pronounced in 
South Australia, Western Australia and Tasmania where the 
numerical increase (15 %) in the proportion of births to 
women aged below 25 years was much greater than the increase 
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in the other states. 
Another important factor which emerges from that figure 
is the well-marked and persistent differences in the 
pattern of childbearing between states. The differences 
are large especially between Victoria and Western Australia 
or Tasmania. For a further and clearer understanding of 
this phenomenon, Ta~e 5.9 is presented below. The states are 
arranged in descending order according to the proportion of 
births to females aged less than 25 years to births all ages 
in 1966. 
TABLE 5.9. 
State 
Tasmania 
Western 
Australia 
Queensland 
South 
Australia 
New South 
Wales 
Victoria 
Source: As 
Births to Women aged under 25 Years and to those 
aged 35 years and over as Percentage of Births 
at all Ages: States: 1945, 1956, 1960 and 1966. 
1 945 1956 1 960 1 966 
Under 25 34.2 39.0 43.2 50.0 
35 & over 38.9 33.0 30.0 22.9 
Under 25 31 .5 37.8 40.3 46.4 
35 & over 41 .4 31 .6 30.5 23.5 
Under 25 32.1 35.5 39.2 45.8 
35 & over 39. 1 34.2 32.2 26.7 
Under 25 28.4 33.3 38.3 45.0 
35 & over 41 .0 34.4 33.3 26.0 
Under 25 31 .9 35. 1 38.6 43.7 
35 & over 38.6 33.3 31 .9 26.4 
Under 25 27.9 32.3 36.0 41 .0 
35 & over 42.3 35.0 33.8 28.0 
for Figure 5.2. 
5.4.2. Secular Changes in the Distribution of Births by 
Parity of Mother during 1935-66. 
The secular changes in the parity structure of births 
differ in many respects from the corresponding changes in 
the age structure of births. In Figure 5.3, three 
different phases of diametrically opposite movements can be 
identified in the trend lines ~ the low and the high parities. 
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FIGURE 5.4: BIRTHS TO WOMEN OF SPECIFIED PARITY GROUPS AS A PERC ENTAGE OF BIRTHS AT ALL PARITIES, 
45 STATES , 1942- 66 
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During the first phase, 1935-47 , the relative frequency 
of only the first and second births showed an upward trend. 
On the other hand, the proportion of 4th and higher parity 
births to all births showed a decline. The decline varied 
systematically with parity ; the higher the parity the 
larger the decline. The proportion of births of parity 5 
and over decreased by more than 50 per cent, from 10.5 in 
1935 to 5.0 per cent in 1947. 
The period 1947-50 was of special significance, because 
it marked the reversal of trends in the relative frequency 
of the parities of low and high orders. The extent of 
recovery in the latter during 1947-62 was inversely 
proportional to the degree of decline during the first phase. 
There was a corresponding considerable decline in the 
proportion of first births, from 40.0 in 1947 to 30.8 per 
cent in 1962. The fall in the proportional frequency of 
second births during 1951-62 however only partially offset 
the increases gained during 1935-50. 
Since the early-1060's the trend lines of the lower and 
the higher parities have once again reversed and the first 
births have shown a rapid rise in their proportion to all 
births. 
States 
Figure 5.4 shows the trends in the proportion of births 
of various parities to all births in various states during 
1942-66. The marked decrease in the proportion of first 
and second births and the increase in the proportion of 
parity 2 and over, noted above, for Australia as a whole, are 
also found in all states. The onset and duration of these 
movements however vary considerably from state to state. 
As in the distribution of births by age of mother there are 
marked interstate differences in the distribution of births 
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by parity. The differences are marked, especially in the 
case of first births and the births of parity 3 and over. 
In 1942, for instance, first births constituted nearly 
43 per cent of all births in Victoria or South Australia, 
32.5 per cent in Queensland or Western Australia and only 
32.5 per cent in Tasmania. On the other hand, in the same 
year in Tasmania and Queensland, 17 and 12.5 per cent of 
all births respectively were of parity 5 and over. The 
corresponding figure for Victoria and South Australia was 
only 8.5 per cent. In recent years, however, these 
differences have narrowed considerably. 
5.4.3 Secular Changes in the Distribution of Births by Age 
of Mother and Parity (Combined) during 1935-66. 
The secular changes in the proportion of the births of 
different parities within various age groups to births at 
all ages and parities in Australia during the 32-year period 
1935-66 are illustrated in Figure 5.5. For convenience of 
analysis, we divide the whole period into two unequal but 
logical phases: 1935-47 and the re maining two decades. 
During the major portion of the first phase there was a 
substantial rise in the numerically important group of first 
births at all ages except 15-19 years. A si milar but 
comparatively more pronounced rise was also recorded in the 
proportion of second births among mothers aged 25 years and 
over. A foreseeable consequence is the substantial decline 
(54 %) which occurred in the proportional frequency of births 
to mothers of parity 5 and over among those aged 30 years 
and over, from 9.4 to 4.3 per cent. 
In the period 1947-63 there was a general upward trend 
in the proportional frequency of higher order births at all 
ages beyond 25 years and a substantial fall in the relative 
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FIGURE 5.5: BIRTHS TO \WMEN OF SPECIFIED AGE AND PARITY GROUP 'ill 1 tHiHS AS A PERCENTAGE 
OF BIRTHS AT ALL AGES AND PARITIES. AUSTRALIA, 1935-66 
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number of the births of lower parities at these ages. The 
fall was especially marked (from 22-37 %) in the case of 
first and second births to women aged 25-34 years. Opposed 
to that, the trend in the proportion of first and second 
births to females aged 15-19 years and the numerically 
important group of second births to those aged 20-24 years 
has been upward since the end of World War II. 
Since the early-1960·s the births of higher parities at 
all ages have shown a decline. The proportion of first 
births at ages 15-29 years has shown a corresponding rise. 
TABLE 5.10. Number of First and Second Births to Women aged 
Less than 25 years as a percentage of all Births, 
and Number of 5th and Later Order Births to 
S ta te 
New South 
Wales 
Victoria 
Queensland 
South 
Australia 
Western 
Australia 
Tasmania 
Women aged 30 years and over as a Percentage of 
all Births: States: 1950,1956,1961 and 1966. 
Ag e & Par i ty 1 ~l: 0 
Under 25 (0&1) 29.8 
30 & over(4+ .. ) 7.0 
Under 25 (0&1) 27.9 
30 & over(4+ .. ) 5.9 
Under 25 (0&1) 29.2 
30 & over(4+ .. ) 9.2 
Under 25 (0&1) 28.7 
30 & over(4+ .. ) 5.8 
Under 25 (0&1) 30.2 
30 & over(4+ .. ) 6.9 
Under 25 (0&1) 30.1 
30 & over(4+ .. ) 9.7 
1956 
29.6 
7.8 
27.7 
7 .3 
29.6 
10.3 
28.2 
7.2 
30.5 
7 . 6 
31 . 7 
10.4 
1961 
33.1 
8.4 
31 .2 
8.7 
33.3 
1 1 . 5 
31 .2 
8. 1 
33.7 
8.5 
35.3 
1 1 . 7 
1 9 I) 6 
36.8 
7.0 
34.7 
7.7 
38.4 
10.0 
38.9 
7.0 
38.9 
6.9 
40.3 
8.8 
Source: For 1950, 1956 and 1966 the statistics are based on 
unpublished statistics obtained from the Commonwealth 
Bureau of Census and Statistics. For 1961 see text. 
States. 
Table 5.10 presents a summary of the major differences 
in the distribution of births by age of mother and parity 
between s ta tes . There has been a substantial increase 
(at least 25 %) in the proportion of first and second births 
to women below 25 years of age in all states, though a 
disproportionate part of the rise has occurred since the 
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mid-1950 ' s. An increase in the proportional frequency of 
4th and higher order births to women aged 30 years and over 
between 1950 and 1961 and a decrease thereafter can also 
be noted. 
5.5 Methodology. 
The standardising factor and the standardised mortality 
rate are the major indices used in the final analysis. 
These were computed by using the standard mortality rates and 
the statistics on births, which were described above. 
The standardising factor is the ratio of the unadjusted 
(official) mortality (late foetal or infant) rate for the 
'standard ' population to the mortality rate expected in the 
specific 'population under consideration ' on the basis of the 
standard mortality rates. 
By 'standard ' population here we mean England and Wales. 
The unadjusted mortality rate for England and Wales refers 
to the period 1949-50. It was calculated by dividing the 
number of deaths (late foetal or infant) at all ages and 
parities recorded during 1949-50 by the number of births at 
all ages and parities in the same period. In the case of 
late foetal or perinatal mortality all live births and still-
births were considered in the denominator. For infant 
mortality the denominator was restricted to live births. 
The 'population under consideration ' , hereafter referred 
to as the 'specific population ' , is the state (or Australia 
as a whole) for which rates are being standardised (or adjusted), 
on the basis of the standard mortality rates. The 
expected mortality rate for the specific population is a 
weighted average obtained by applying the standard mortality 
rates by age, parity or age and parity (combined) to the 
successive values of births in the specific population. 
It is given by x· x b. 
1 1 
b. 
1 
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where x. and b. represent the mortality rates in the standard 
1 1 
population and births in the specific population respectively 
in Iii age groups, or parities. 
For evaluating the effects of age only, six age groups, 
viz., 15-19, 20-24, 25-29 , 30-34, 35-39 and 40 years and 
over were used. For evaluating the effects of parity only, 
six parities, viz., 0, 1, 2, 3,4, and 5 and over were used. 
For evaluating the effects of age and parity to gether, the 
number of parities were not changed, but the nu mber of age 
groups was restricted to five: the age groups 35-39 years 
and 40 years and over were combined to ensure an individual 
cell frequency of at least 100 births for every state. In 
a few years in Tasmania, however, the number of births to 
nulliparae aged 35 years and over was less than 100 but not 
less than 80. 
The standardising factor measures the effects of the 
overall changes in the distribution of birth upon mortality, 
i.e., whether the changes were conducive to a decline in 
mortality or not. A rise in the standardising factor 
indicates that the overall changes in the distribution of 
birth were conducive to decline in mortality and vice versa. 
The standardising fuctor is also an index of the nature of the 
birth structure of the specific population relative to the 
standard population, in respect of mortality. If the 
structure of births for the specific population is more 
favourable for lower mor~lity than that for the standard 
population the standardising fuctor will be greater than and 
if the case is the reverse it will be less than 1. By 
comparing the standardising factors for any two specific 
populations for anyone year it can also, because of the 
common base, be ascertained which of the two have a more 
favourable structure of births for lower mortality. 
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The second index, i.e. , the standardised (adjusted) 
mortality rate for the specific population for any year IXI 
was computed by multiplying the standardising factor for that 
year for that state by the unadjusted mortality rate for 
that population for that year. The unadjusted (official) 
rate, was computed by dividing the total deaths (late foetal 
or infant) registered in any year IX I by the total births 
registered in the same year. For computing late foetal and 
perinatal mortality rates, all live births and stillbirths 
were considered in the denominator, but for computing infant 
mortality rate only live births were considered. 
The s tan dar dis e d (a d jus ted) m 0 r tal i t y rat e is th era t e t hat 
would have been expecte~ in the specific population if it had 
exhibi t ed the same distribution of births by age, parity 
or age and parity (combined), as the case may be, as the 
standard population. The difference in the standardised 
(adjusted) mortality rates of any two specific population 
is thus the difference which would have been observed in their 
rates if their distributions of births were si milar. 
With this background of the statistics and indices we 
now proceed to the final analysis. 
5.6. Final Analysis. 
5.6.1. Late Foetal Mortality. 
The standardising fuctors designed to eliminate the effects 
of the secular changes in the distribution of births by age, 
parity and age and parity (combined) on late foetal mortality 
for Australia during 1935-66 and for states during 1942-66 
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are given in Appendix B in Tables B.l, B.2 and B.3. 
For Australia as a whole we find that except for a brief 
recession during 1942-5 which resulted primarily from a 
sudden increase in births to women aged 30-39 years, the 
general trend in the standardising factors for 'age' was 
upward throughout the years 1935-66 (Table B. 1). In the 
case of parity however as Table B.2 indicates, the changes in 
the distribution of births were not conducive to decline in 
mortality, from 1951 to 1963. The standardising factor 
for parity which had risen from 0.91 in 1935 to 0.99 in 
1950 descended partially to 0.96 in 1963. The downward 
trend during 1951-63 was caused mainly by a marked rise in the 
proportional frequency of the 'high mortality' groups of 
parity 3 and over. This adverse effect of the changes in 
the parity structure is however not reflected in the 
standardising fuctors for age and parity (combined). In their 
pattern of development the latter are very similar to the 
standardising factors for age. 
The role of the changes in the distribution of births by 
age, parity or age and parity (combined) in the improvement 
in late foetal mortality during the whole period 1935-66 
in Australia is quantified in Table 5.11. It has been 
computed by comparing the unadjusted rates and the rates 
adjusted for each of these factors for 1935 and 1966. Age 
and parity together account for the largest proportion, but 
still less than 14 per cent, of the large improvement in 
late foetal mortality experienced in Australia between 1935 
and 1966. Similar calculations for individual states 
indicated that from 12 to 28 per cent of the post-war improve-
ment in their mortality rates can be attributed to the changes 
in the distribution of births by age and parity (combined). 
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TABLE 5.11. Decline in Late Foetal Mortality between 1935 
and 1966 attributable to changes in the 
Distribution of Births b A e , Parit , and 
A e and Parit combined: Australia. 
Ra te adjusted for changes 
Observed in the distribution of births 
Rate by 
Year Age Par i ty Age & Parity. 
1 935 30.30 29.36 27.54 28.18 
1 966 12.04 1 2 .65 11 .68 12.50 
Difference in ra tes 
between 1 935 & 1 966 18.26 1 6 . 71 15.86 1 5 . 68 
Proportion of decl i ne 
in mortality attrib- a 
utable to each factor 8.5 % 1 3 .1 % 13.6 % 
a It is computed as follows: 
l_(difference between the adjusted rates for 1935 & 1966) x 100 
(difference between the observed rates for 1935 & 1966) 
Source: The observed rates are taken from Table 2.1. The 
adjusted rates are computed using the standard 
mortality rates given in Table 5.1 and the relevant 
statistics on births which were taken from 'Demography' 
Bulletin Nos. 53 and 84. 
The variation in percentages is due partly to t he varying 
degrees of changes in the distribution of births of individual 
states and partly to the differences in the magnitude of the 
improvement in their mortality rates. 
To meet our second objective, i.e. to ascertain ho w much 
of the state variation in late foetal mortality can be 
attributed to these factors, Tables 5.12, 5.13 and 5.14 have 
been constructed. The unadjusted (official) rates and the 
rates adjusted for age , parity and age and parity (combined), 
as the case may be, are shown on left hand side in each 
table. For every year for every state, the first value is 
the unadjusted (official) rate and the second value, below 
the first value, i s the adjusted (standardised) rate. By 
comparing the difference in the adjusted rates of any two 
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states in any year with the corresponding difference in the 
unadjusted rates of the same two states , the effect of the 
adjustment can be obtained. If the difference between the 
adjusted rates is greater than the difference between the 
unadjusted rates, it indicates that the distribution of births 
of the state which has a higher rate is more favourable for 
lower mortality than the distribution of birth of the state 
which has the lower rate. Thus the difference in the 
distribution of births does not explain any part of the 
difference in mortality and we will have to look somewhere 
else for the underlying causative factors. This, for exa mple, 
is the case between New South Wales and Victoria between 1953 
and 1965 in Table 5.12. 
If the difference in the adjusted rates between any two 
states in any year is less than the difference in the 
unadjusted rates between the same two states, it shows that 
some part of the difference in mortality can be attributed 
to the difference in their distributions of births. To 
determine how much of the variation is accounted for by the 
difference in the distribution of births the following formula 
is used: 
Difference in the adjusted rates between any two states 
(1- in any year )x 100 
Difference in the unadjusted rates between the same 
two states in the same year. 
These percentages are given in the main body of the tables 
containing final results. In Table 5.12 for instance, under 
the heading Ipercentages of the differences in mortality rates 
between various states attributable to lage ' , different sets 
of states are given at the top of each column . In the 
first column 'New South Wales and Victoria ' is written. The 
values in that column are the percentages of the differences 
in the mortality rates between New South Wales and Victoria 
TEAR 
1942 
1943 
19« 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
TULE 5. 12 UJlA'l1USTED !!Am; .I.lID THE RATES ADJUSTED fOR .I.OE or lOO'I'l!!:R(.l.DJUSTED RATES h L..\'l'E fOETAL IIORT.l.LI1'T'S .... TES' 1942-!i5I.1.l1D 
'mE PEBCDM'.lGES 0' THE DIYnlUJriCE:3 Ilf TKE LATE FOETAL MORTALITY RATES BETI'EElI VJ..B..IOOS STtTES A.1'l'RIBUTABtE Te lAe!' 
U1U.DJUSTED .A.J]) .l1>JUSTEJ) RA.TfS a 
If.S .I VIC. Q.LD. S .A. I,A.. .TJ..S . 
PERC~TAGE~O' THE DIFFffiDrI'CES IN AIlRTJ.1In UTES BEl'REEN V.lRI<lJS STArCS A'M'BIBUTilLE TO '!GEI 
'.S." N.S.' J,S .• B,S.I 1 . 5.1 VIC . VIC. VIC. VIC . QLD. QLD. QLD. 5.1.. S.;.. I ,A. • 
.urD .urD .urD AN1l .I.lfl) .urD .I.lfD .I.lfD .I.lfD .I.lfD .I.lfl) .I.lfD .I.lfl) .urD .I.lID 
VIC. QLD. S .A . ..4. 'U.s. Q,LD . S . 1.. 1.1. 'US. 5.1. '.A.. TJ.S. I.A.. TJ.S . TAS . 
Unadju.ted 26 .1 0 25.76 27.16 25 . 15 20. 58 26 . 61 
Adjusted 26.D 25.40 26.97 25.12 20.)1 26.29 39.6 
On&dju.,.d 24.94 25. 56 26 . 85 23.11 25.114 25.42 
1djuet.d 25.14 25 .20 26. 80 22.99 25.53 25 . 37 90.3 13.1 
U .. dju ... d U.72 22.94 27 . 25 24.62 24.59 25 .49 14.6 
Adju.,.d 2'.~ 22.18 26.68 24.20 23.88 24.85 14.6 
Unadju.,.d 24.37 23 . 26 25. 89 23 . 52 20.56 22.80 
AdJu."d 24.08 22.45 25.37 22.98 19.88 22.3' 15.1 
Unadju ... d 22.49 21.40 23 . 77 25.63 23.63 20.04 
1dju.',d 22.40 20.95 23.37 23.40 22. 91 19 . 96 24.2 
Unadju.,.d 20.69 19.68 22.98 23.17 23.07 25.52 
Adjun,d 20.86 19.52 22.77 23.29 22.75 2~ . 65 16.6 
Unad.julted 
J.4jUlhd 
Unadju.ted 
1d.j\ahd 
UnAdJulted 
!.dJuated 
Uoadjuahd 
idjuahd 
UaadJuated 
Adjueted 
Unadjunad 
AdJunad 
Uaadju.ted 
.ldjulted 
Unadjulied 
ldjulted 
UDAdJulhd 
4dJulhd 
Unadjulhd 
4dj1ated 
Unadju.tad 
J..d.juated 
Uaadju8tact 
J..djulted 
On&d.jU8hd 
.ldjuahd 
UoadJuohd 
.Adjusted 
UoadJuo'ed 
1dJUltld 
UD&djuUld 
i.d.julted 
Unadjulted 
A.djulted 
Unadjuated. 
Adjusted 
19. '" 
19. ;5 
15 . 25 
18·54 
19.26 
19.53 
11.60 
11.86 
15.85 
16.14 
16.51 
16.77 
16.24 
16.52 
16.43 
16.66 
~ . 19 
'9 . 04 
18 . 98 
18.90 
18.96 
19.02 
18.04 
18.15 
16.81 
16.96 
15.02 
15.14 
".)2 
14.41 
13.79 
1).93 
21.61 23.02 20. 16 25.00 
21.56 23. 16 20.18 25.10 
20.51 20.63 19.45 21 .87 
20.51 20.88 19 .45 22.02 
20.48 18.43 16.59 
20-42 18.~ 16.67 
18.10 
18.83 
2"48 
21.50 
18.89 
18.98 
18.65 
18.65 
17.77 
18.02 
17.58 
17.72 
'5.56 
'5.13 
'9.86 
19.88 
22.07 
22 . 3) 
18.03 19.08 
18.25 19.46 
16.62 11.90 
16 . 94 18.11 
17.46 13.74 16.61 15.71 
17.51 13.86 16.99 '5.96 
15·85 14.44 14.11 13.29 
'5.96 14.53 14.54 13.45 
16.54 13.83 16.87 
16 .84 13.94 16.92 
14.24 
14.41 
13.18 14.83 
13.55 '5.07 
14.27 12.18 
14.66 12.41 
15.88 
16.17 
14.87 
15.20 
14.57 17 .38 
14.70 11.54 
13.31 
13.47 
15.92 
16.13 
15.11 12.67 
15.52 12.90 
15.30 
15·54 
'5.'5 
14.70 
14.89 
15.38 
12.70 
13.14 
13.67 
14.15 
12.30 
12.76 
13.10 15.41 
13.35 15.72 
13.25 ".87 
13.50 15.17 
11.63 14.36 
11.89 14.70 
11.92 13.07 
12.24 13.37 
11.72 11.36 
11.97 11.71 
14.98 
15.19 
11.83 
12.01 
13.61 
13.85 
13.27 12.11 
13.72 12.44 
12.98 12.48 
13.49 12.78 
13.18 13.18 11.83 
13.46 13.68 12.23 
12.00 
12.28 
12.85 
13.18 
12.11 
12.42 
11.93 
12.36 
13.86 12.21 
14.44 12.56 
11.76 11.34 
12.31 11.77 
10.19 7.33 
10.72 7.63 
10.09 8.29 
10.69 8.70 
11.98 
12.54 
11.62 11.52 12.11 11.06 11.67 
12.07 12.04 12.68 11.77 12.48 
11.2 
50.7 12.8 
27.0 
34.1 6.2 
15.0 6.6 
12.1 
18.9 
75.8 
8.7 
11." 
89.5 
53.8 
6.0 
56.7 52.1 
57 . 1 
57.1 
54.8 
3.9 55.3 0.4 
2.0 20.6 0.8 
0.3 '5.9 0.9 
1.7 24.2 3.9 
~.9 2.9 
8.7 3.2 
3.6 
6.2 
2.1 
6.2 
7.5 
4.7 
2.5 
8.7 
11.7 
1.4 
54.1 1.7 8.0 19.9 0. 8 
9.8 
7.9 17.0 
2.6 51.9 
2.9 1.3 
3.3 
1.3 5.2 
1.5 7.7 
2.0 
4.8 
12.1 27.2 
4.7 
5. 8 
5.8 
8.6 
7.0 62.1 
25.3 
3. 0 
8.6 3.2 11.8 
2.0 
8.1 
0.8 26.9 10.2 3.6 10.1 7.4 
6.2 10.0 2.6 
3.8 15.1 
5.5 '5.8 28.0 8.6 
1.9 34.2 11.4 
4.0 15.5 2.0 6.1 
40.0 4.6 8.7 9.3 18.9 7.9 
86.7 4.2 2.1 7.4 1.) 25.4 0.7 
14.2 9.1 3.1 
36.8 11.6 2.1 42.9 5.3 
12.8 8.5 2., 8.9 
8.6 27.7 1.9 
58.6 8.1 3.0 20.2 6.6 
12. 1 1.7 8.0 11.5 
6.3 27 .8 21.5 4.7 19.7 2.0 9.2 
16.3 
Per 100::) live birth. and aUllblrtM. 
b 'lor the .',I'tbod of computation of th. Plre.l:I.t~., ••• .. otlon 5.5.1. 
46.4 4"3 13,) 54.5 
Nota. (1) '-' indicat .. tbat aga doe. net explain art:[ p&rt of tb. 4.1UareDDe 1n tb. ~rta11 t1 rat .. of tbe .tat .. under oonald.eratioD. 
(11) 'ft' _ana that tbe &djuat_nt "var .. d tbe po.lUoae ot 'lb. two atat .. uDcin condurat1oo rd&un to Ncb oUar. 
SOU~I (ll lor W1&dJuatad Nt ..... table 2.1, 
(11 The adJuatad rate •• are oolll'pUbd. \lainc 'lb • • hodard.1.~ faotor. rinn 1n apPllodu tabla J.1 aDd 'lb. unadjuated .,rtaHt;r rat ... 
-...J 
-...J 
'l'.lRL& ~. 1 3 UllllJUSTED UTES.urn THE R.l.1E9.tn.TUS'I'ED ros p.l1Un 0' MCYI'HE'R(.l.MUSTED lU'l'E3),1.A.TE 1OE1'.lL JIOR'l'.u.ITY ISTATgJ . 1942-65 .U D THE PEHCFlrl'J.C ES or 
THE DI7P'EREKCES !If 'mE LATE l'OET..lL ~RTJ.Lln lW'ES BE'I'WEDl VJJUOOS STATES ATTaIB.JT.lB.LE ro · P.lBITf' . 
TEAll 
1942 
194) 
1944 
1945 
1946 
1947 
194a 
1949 
1950 
1951 
1952 
195) 
19501 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
196) 
1964 
1965 
UlU lIJUSTED tIID .lDJUS'l'ED UTES" PERCEN'I'J.CEf OF THE DIFFERENCES IN MOR'I'A.l.m RATES BEn'EE:lI VA.B.IOOS STATES J..T'TRIBUTULE ro ' PJ.RITT ' 
B. S.I VIC. QI.D. s .... . I.A .. us. 
Ul>&dju .. od 26.10 25.16 27.16 . 5.15 20. 58 26 . 61 
idjuot od 24.74 24.99 25.58 24.40 19 . 80 24.16 
Unadju ot od 24.94 25.56 26.a5 2). 11 25 . 84 25.42 
Adju ... d 2).79 24.82 25.48 22 . 56 24.U 2) . )1 
Unadjuned 
J.djulJted 
Unadju.ted 
14jueted 
Unadjuated 
.ldjueted 
Unadjueted 
.ldjuued 
UoadJu · ted 
J.d.juated 
Unadjuated 
Ad.ju.ted 
Unadjuated 
U.juated 
UMdjuned 
Adjuated 
Unodju.otod 
.ldju.ted 
Unad.juet:ed 
Adjueted 
UDAdJueted 
1djuahd 
Onadjueted 
idju.ud. 
Unadjuated 
idJuated 
Unadjueted 
1dJue1;~ 
Uoadjuat:ed 
idjuated 
OD&dJu.ted 
&d.juated 
Uoad.jlIated 
J.d.ju.t.d 
Unadjua,ed 
idjuotod 
UnadjUllt.d 
1.d.juated 
U D&d.jua ted 
~Ullted 
UD&djuated 
.1dJu.-hd 
UnadJu..-ted 
J.dju.ted. 
24. T2 
2) . 85 
24 .31 
2). 51 
22.49 
21.82 
20.69 
20.09 
22 . 94 
22.60 
2).26 
22.9) 
21.40 
21.19 
19 . 68 
19.44 
27.25 24 . 62 
25.89 24.25 
25.89 
24.61 
2) . 71 
22 . 71 
2) . 52 
2) . 21 
25·6) 
25.21 
22 . 9a 2).11 
22.04 22.92 
24 . " 
24.00 
~~ 
19 . 92 
n." 
2).1) 
n.~ 
22.~ 
25 .49 
2) . 12 
22 . !'O 
20. 95 
20.04 
la. 86 
25. 52 
2).94 
19.34 
la.95 
19. 19 
19.19 
21.61 2).02 20.16 25.00 
20.80 2).~ 19.96 2) . 60 
18.2'S 
11.90 
18.9a 
19.02 
20.51 
19.85 
19 . 26 
19.05 
la.96 20.4a 
19.02 19.82 
11.60 
11.)1 
15.a5 
15.60 
la.04 
18.11 
16.61 
16.1a 
16.51 15.02 
16.20 14.9) 
21.4a 
20.11 
18.a9 
la.I5 
la.65 
11.90 
20.6) 
20.71 
19.45 21.87 
19 . 29 20. 62 
la .4) 
la.50 
17.71 
17.93 
11.58 
17.58 
16.59 
16.52 
19.68 
19.60 
la.o) 
17.87 
15.~ 16.62 
15.50 16.)9 
la.lo 
17.80 
22.~ 
20.92 
19.08 
1a.~ 
17.90 
16.95 
16.24 14.32 11.46 1).74 16.67 '5.1' 
15.9a 14.1a 16.16 1). 59 16.49 14 . a) 
16.4) 1).19 15.a5 14.44 14.11 1).29 
16.1) n.'l '5.14 14.)0 1).86 12.49 
16.54 I).a) 16.87 14.24 1).18 14.8) 
16.90 1).61 16.09 1).9a 12.88 1).91 
15.88 14.57 17.3<1 14.9a 14 . 21 12.1a 
'5.41 14.26 16.56 14.65 1).86 11.)a 
14.87 1).)1 15.92 I1.a) 
14.48 1).04 15.06 11.5) 
15. 11 
14.66 
12.61 15.)0 13.61 
12.)7 14.4) 1).22 
15.15 
14.10 
14.89 
".40 
12.70 
12.27 
1).67 
1).19 
13.10 
12.79 
1).25 
12.79 
11.63 
11.21 
11.92 
II .49 
12.)0 11.12 
11.89 11.29 
'5·" 14.52 
14.87 
13.96 
14.36 
1).40 
1).~ 
12.18 
II .)6 
10.61 
1).1a 
12.7a 
12.00 
II .57 
12.85 
12.41 
12.11 
11.69 
II .9) 
" .51 
1).27 
12.90 
12.98 
12.5) 
I).1a 
12.69 
1).86 
1).)1 
12.11 
11.21 
12.48 
" .57 
11.83 
10.9' 
12.20 
11.23 
11.76 11.34 
11.32 10.44 
10.19 
9.81 
10.09 
9.76 
7.)) 
1.6) 
a.29 
7.11 
11.98 11.62 
11.66 11.28 
11.52 
10.82 
12.11 11.06 11.67 
11.18 10.72 11.09 
Per 1C()Q l1Te blrtha &cd. a1111birtb •• 
I . S._ J . S.I I.S .' 
000> tIID .IHD 
VIC . QLD. S." 
R.S .I 
UD 
• • J. . 
20. a 64 . 2 10.5 
11 .5 32.8 
29.a 19.4 
42.) 27.6 51.6 4.2 
42.a 25.a 
35.6 14.9 
20.6 
17 .) 
90.0 )6.9 3).7 
12.4 
16.1 
14.8 20.6 26 . ) 
6.2 36. I 4.4 
6.a 8.0 
15.5 
7.6 27.) a.9 
1.7 U.8 ).0 1.2 
6.1 l.O 
6.8 2.5 
1.8 2.1 
)1.9 6.7 
2.9 ).a 2.9 
).6 
For the method of oo.-putation of the percentacea , ..... otion 5.5.1. 
1 . 5 .1 VIC . VIC. VIC. VIC. QLD. QLD. QLD. S.'. S.' . '.i. 
.urn iJiD IJI1) .urn iND .lliD ilD J.ND AND .l.JII'D JED 
TiS. QL.D . S...t . I . J.. TJ.S. S • .1. 1 • .1 . T.lS. ' .1 . TAS . tiS . 
57.9 ) . ) 2.4 41 .) 12 .2 26.2 
4a.a 7.8 60. 7 21.9 45. 5 1).2 61.5 
5. 2 2). 7 1.8 '5 . 2 19 . 6 )7.6 2a.9 7a. 5 
)) . a )8.4 10.9 54 .0 
75.5 3. 5 1).0 
20. ) 21.2 0. ) a . o 22 . 9 2~.2 56.4 4).7 
17 .a 35.1 20.6 24 . I « . 4 15 . 1 73.2 24.8 
27 .1 45.a 42 . 6 « . 6 41 . 2 43 .1 45.0 
47.4 1.9 )5. 6 15 . 2 R )9 . ) 
20.6 22.7 )) . 1 9.1 )0.3 2).5 )5.0 74.6 12.6 )0.5 « . a 
2).5 34. I 10. 7 4).2 56.5 67.4 )5.6 67.) 80.9 
46. 0 1a.2 10.7 29.9 22.) 25.6 16.0 40.2 56.2 
l1.a a.l 53. 2 14.a 65.a 1.0 )7.1 
2a.6 ) . I 1.7 40.4 23.a 
18.4 9.a 50.0 70.0 19.a 1).0 )7.6 
18.1 4.9 20.4 1).2 0.4 
22 . 6 1).7 la.5 0.5 
21 . 7 9. 6 48.4 2a.4 la. I 
25.1 22.0 17.9 
)1.5 2.4 14.8 1a.6 41.6 6.5 
19.a 1.7 15.4 34.4 20.0 2.0 
40.0 2.8 49.0 17.7 2.1 
6. I )).1 1.5 4.9 
7a.) 
late. (1) ,_, ind10atu that: 'parity' do .. not expl ain ~ part of the d1!'f.nnoe 1n tb • .artalU,. Nt.a of the at.&tea Wld.IIr oonaidal$t1oc. 
(11) 'i' MAnII that tb. adjuat .. Dt n""ad the poe1tlona at tba two .tat .. u.ndAr oondd.eratioo "bU.,. to .. ob otber. 
Souroes (i) lcr uudjua.ted rat ..... tabh 2.1. 
(11) Tha adJuat.d rat ...... " ODcp.1ted uelnc tbe 1ItaM&rd1s1Jl1' fac'ton pno in appeod.U. table !.2 aDd the unadjuated .arta.l1t,. rat ... 
-' 
"'-.J 
CO 
n:.u 
1942 
'94) 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
'95) 
1954 
1955 
1956 
19~7 
1958 
1959 
1960 
1961 
1962 
196) 
1964 
1965 
TJ.BLE ~.14 UNJ.DJ\JSTED RiTES AIID THE lUTES !ll1USTED FOR JOE I.ND P1RlTY COIIBIJIED (.lllJ\ISTED RiTES ).UTE FOETAL MORTALI'l'!'ISTUES1 1942....151.IJID THE PERCENTJOES 
0' THE DIFFERENCES Dl THE LATE roETA.11110RTllI'l1' 2ATES !E'TW~ V.UUOOS STA.1'ES .A.'M'RlllJTABLE 'rO 'lCE AND PABITr{<Xlw:BIIED)'. 
UnadJuated 
.ld.juahd. 
Unadjusted 
.ldjuahd 
Unadjuated 
Mjunec1 
UnadJuated 
.ldJuehd 
Uaadjuatad 
!djuahd 
UnadJuahd 
Adj\dted 
Uoadjuated 
J.djuahd 
Un&d.juahd 
..ldjuahd 
Uaadjulhd 
!dJuatad 
Un&djuahd 
.ldJu-hd 
Urladjuahd 
Adjuated 
Uaa.d.juhd 
Adjusted 
Un&djuated 
Adjusted 
UD&d.juated 
Adjuated 
Unadjuahd 
J.4juahd 
UM.djuahd 
!.d.juatad 
UllAdjuatad 
Adjuated 
UMdjua,ed 
.ld.j\lahd 
Uaadjl.:Iated 
J.djulhd 
UD&d.juahd 
Mjulhd 
Unadjuated 
J.djuat.ed 
Unadjua1:ad 
1djuatect 
UnadJuated 
.ld.juated 
UnadJuated 
.ld.julJtad 
UNAMJSTED ARD .lDJUSTED RATES" 
1.5.1 VIC. Ql.D. S • .l. I .i. TiS. 
26.10 25.76 17.16 25 . 1~ 20.58 26.61 
25.40 24 . 52 26.24 24.27 19.88 25.)9 
24.94 2~.~6 26.85 2).11 25.84 25.42 
24.19 24.28 26.CIZ 25.84 25.42 24.56 
24.72 22.94 27 .25 24.62 24.59 25.49 
24.0) 21.79 26.1) 2).86 2).7) 2).94 
24.)7 2).26 25.89 2).52 20.56 22.80 
2).66 22.12 24.88 22.74 '9.14 21.66 
22 .49 21.40 2).TI 25.6) 2).6) 20.04 
21.95 20.65 22.89 25. 09 22 .94 19.64 
20.69 19.68 22.98 2).17 2).07 25. 52 
20.40 19.21 22.)1 22.94 22.52 25.14 
19.34 19.19 21.67 2).CIZ 20.16 25.00 
'9.)2 19.04 21.)0 2).2) 20. )6 24.73 
18.25 18.98 20.51 
18.49 19.00 20. )7 
19.26 18.96 20.48 
19.57 19.19 20.)0 
17.60 18.04 
17.92 18.)5 
15.85 
16.14 
16.81 
17.0) 
21.48 
21.46 
18.89 
18.8) 
20.6) 
21 . 00 
18.4) 
18.74 
17.77 
18.27 
17 .58 
17.95 
19.45 
19.72 
16.59 
16.95 
19.68 
20.29 
18.0) 
18.57 
21.87 
21.70 
18.70 
18.74 
22.07 
21.18 
19.08 
19.29 
16.51 
16.81 
15.CIZ 18.65 15.56 16.62 17.90 
15.21 18.56 15.95 17.22 17.99 
16.24 
16.61 
16.4) 
16 .97 
14.)2 
14.49 
1).79 
14.07 
17.46 
17.46 
15.85 
15 . 9) 
1).74 16.67 '5.71 
14. 01 17.40 15.9) 
14.44 14.17 1).29 
14.76 14.78 1).44 
16.54 
16.94 
1).8) 
14.04 
16.87 14.24 1).18 14.8) 
16.92 14.57 1).80 '5.CIZ 
15.88 
16.40 
14.87 
15.24 
14.57 
14.77 
1).)1 
1).55 
'5.11 12.67 
15.55 12.94 
17 .)8 
17.4) 
'5.92 
'6.00 
'5.)0 
'5.42 
15.15 1).10 '5.4' 
15.6) 1).44 15.56 
14.89 1).25 14.87 
15 .)5 1).54 '5.0) 
12.70 
13.14 
11.6) ' 4.)6 
11.9) 14. 55 
14.98 
15 .)1 
11.8) 
12.14 
1).61 
'4.00 
1).18 
1).6( 
12.00 
12.4) 
12.85 
1).)4 
1).67 
1.t.16 
11.92 1).07 12.11 
12 . 28 1).)1 12.61 
12.)0 11.72 11.)6 11.9) 
12.7) 12.07 11.5) 12.)6 
14.27 
14.94 
1).27 
1).95 
12.18 
12.34 
12.11 
12.)2 
12.98 12.48 
1).71 12.70 
1).18 
1).88 
1).86 
14.65 
11.8) 
12.07 
12.21 
12.48 
11.76 11.34 
12 .48 11 .61 
10.19 
10.86 
10.09 
10.76 
7.)) 
7.5) 
8.29 
8.67 
".98 11.62 11.52 12.11 11 . 06 11.67 
12.5) 12.11 11.82 12.72 11.86 12.49 
Per 1000 Un birt.ba &.cd stillbirth •. 
PERCElfl'J..G~b OF THE DrrFEREl'ICES DI' VORTALITT RATES BETlEElf VillOUS STiTlS A'M'RlllITJ.Bl.E 
TO iGE J.){D PiRITY( COl/BIRED) 
1.5._ li.S .• )(.5.' 1.5.1 1.5.' VIC. VIC. VIC. VIC. QLl). QLD. Qt.D. S • .1. 5 • .1. _.1. 
Alfl) JJfD .IJID .IJID AKD IJI1) .IJID AIID .IJID I.ND AIID iIID AKD AIID .IJID 
VIC. ~. S.i. I.i. TAS. Ql.D. S.i. I.i. TiS. S.i. I • .l. TiS. I.i. TiS. TiS. 
20.8 59.0 10 • .( 2.0 ).) ).9 2).) 8.6 
85.5 4.2 11.1 22.9 20.0 1.1 ).0 
17.0 15.7 1).7 9.R 90.8 95 .7 
19.7 11.9 9.7 ).6 14.) 
26.6 1).2 5.7 5 .~ 42.2 25.7 64.) 12.9 8.1 
16.6 10., 1.9 6.1 2.4 6.4 
15.0 4.4 8.9 2.1 )7.7 24.2 9.7 
)0.1 16.8 1).0 10.5 64.7 )8.7 4).6 
40.2 1.9 27.0 '5.' 5.5 2).9 1).9 12.4 2.7 15.2 
8.8 4.7 9.6 5.0 14.0 )5.0 9.1 20.9 
7.) 11.5 2.5 1).5 )2.9 69 .8 10.7 )1.4 
18.2 9.5 15 .1 7.7 ).5 '5.5 34.0 24.0 12.8 )~.8 
)0.) 5.4 17.2 7.) 92.4 12.6 2.5 
).1 9.7 17.0 )1.5 27.0 
5.) 6). I 2.0 9.9 '5.4 6.9 27.4 2).7 26.1 
)1.) 9.) 5.) 11.7 19.9 2.1 47.9 
27.6 19.4 6. I 4.7 5.6 22.6 ).4 
1).6 5.7 16.0 26.) ).5 54.0 
11.2 8.2 14.0 24.7 2.5 16.2 
)2.0 8.0 ".2 2.4 62.4 4. 1 
15.1 29.8 4.0 19.9 20.4 2.6 21.1 
5.2 10.4 18.0 27 .1 15. 0 8.9 
19.6 )9~ 6.8 1).0 41.7 
27 .2 55.4 18.1 
'or tbe _thad of oomputation of tbe percenta.g.a ..... ctl0D. 5.5. 1. 
Jott. (1) 1_, tDd.1eatee that a.c- and ~rH, toa:etber do DOt explain .~ part of the differ.no. 1n tbe IIIOn.Itt.,. r.t .. ot tbe etat.a under condderaUon. 
(11) 'RI 1:III&zlIi that 'lb. adjustment revflrHd tb. paition. at the t1I'O stat .. ~r oondderaUon "lath. to eaob atbar. 
Source I (1) Por unadJUllhd rates ••• table 2.1. 
( 11 ) T'b. adjuUed rat .... ert computed uain« tbe atandardiainB factor. pYliC 1n a.ppeadh tabh B.3 and. tM u.e.adjueted II:Irt.11 tr rat ... 
'-J 
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that can be attributed to the differences in their 
distributions of births by age of mother. With these 
explanations now we consider the main results. 
An examination of Table 5.12 shows that the unfavourable 
experience of the 'high' mortality states of New South Wales 
and Queensland relative to other states during 1942-66 was 
not a function of their age structures of births. A small 
part of the higher mortality in Queensland, which exhibited 
the highest mortality, as compared with New South Wales 
during that period can however be attributed to lage ' . 
Tables5.13 and 5.14 indicate that parity or age and parity 
(combined) also do not explain any portion of the New South 
Wales ' disadvantage in late foetal mortality relative to 
other states. 
In Appendix Tables B.2 and B.3 it should be noted that 
the standardising factors for parity and age and parity 
(combined) for New South Wales differed little fro m those for 
Victoria or South Australia during 1950-66. They were 
higher than the standardising mctors for Queensland or 
Tasmania indicating that the distribution of births for New 
South Wales was more favourable to lower mortality than that 
for those two states. 
Table 5.13 shows that the adjustment of rates for 'parity' 
explains about one- to two-fifths of the difference in 
mortality between Queensland and other states except 
Tasmania during 1942-66. But for her unfavourable parity 
structure, mortality in Queensland after 1956 would ha ve 
been lower than in New South Wales. 
Table 5.13 also indicates that the unfavourable position 
of Tasmania relative to South Australia or Western Australia 
prior to 1956 is also a product of her unfavourable parity 
structure. But Western Australia's advantage over South 
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Australia in late foetal mortality since the mid-1950 1 s 
is explained by a combination of age and parity and not parity 
a 1 0 n e . A com par i son 0 f Tab 1 es 5 . 1 3 and 5. 1 4 s u g g est s t hat , 
except for this case, the role of parity in the state 
variation in mortality was far greater than that of age and 
parity (combined). 
5.6.2. Perinatal Mortality. 
The standardising factors designed to eliminate the 
effects of the changes in the distribution of births on 
perinatal mortality followed the same general pattern which 
was noted in the last section for the standardising factors 
for age for late foetal mortality (Appendix Table B.4.) 
The secular changes in this case are however less striking 
than those in the latter. This is so because the relative 
disadvantage of the youngest mothers relative to mothers at 
all ages is much greater in perinatal mortality and therefore 
plays greater role in offsetting the gains recorded from the 
decline in the proportion of births to the Ihighl mortality 
group of older mothers. In all states except Western 
Australia, it should be noted, the total increase in the 
standardising factors for age between 1949 and 1963 was 
barely 1 per cent. 
Similar results are also obtained if the standardising 
factors for lage and parity (combined)l, which are given in 
Appendix Table B.6, are examined. This means that the 
improvement in perinatal mortality achieved in this country 
during 1949-63 was almost independent of the changes in the 
distribution of births by age or age and parity (combined). 
The standardising factors for parity (Appendix Table 
B.5) increased throughout the pre-war and war years and 
attained their height around 1950. This was followed 
immediately by a reversal in trends, precipitated by a 
decline in the proportion of births of parity Ill, which 
continued through 1950 l s and early-1960 Is. Thus , had 
parity been the sale factor in the changes in perinatal 
mortality, the rate in 1963 in Australia and its states 
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would have been marginally higher than that in 1949. The 
unadjusted (official) rate was about 27 per cent lower. 
TABLE 5.15. Decline in Perinatal Mortality between 1935 and 
1966 attributable to Changes in the Distribution 
of Births by Age, Parity and Age and Parity 
(combined): Australia. 
Year 
1935 
1 966 
Difference in rates 
between 1935 & 1966 
Proportion of decline 
~~a~~~t~~i!~c~t~~~~~ra 
Observed Rate adjusted for changes 
Rate in the distribution of 
births by: 
52.3 
23.5 
28.8 
Age 
50.9 
24.0 
26.9 
6.6 % 
Par i ty 
48.6 
22.9 
25.7 
10.8% 
Age & Parity 
49 . 1 
24.0 
25 . 1 
12.9 % 
a It was calculated as follows: 
l_(differencebetween the adjusted rates for 1935 & 1966) x 100 
(difference between the observed rates for 1935 & 1966) 
Source: The observed rates are taken from Table 2.5. The 
adjusted rates were computed using the standard 
mortality rates given in Table 5.4 and the relevant 
statistics on births published in ' Demographl 
Bulletin Nos. 53 and 84. 
Taking the period 1935-66 as a whole none of these 
factors accounts for more than 13 per cent of the total 
decline in perinatal mortality (Table 5.15). Here again the 
role of age and parity (combined) is more influential. 
The unadjusted perinatal mortality rates and the rates 
of perinatal mortality adjusted for age, parity and age and 
parity (combined) for various states are presented in 
TEAK 
1~2 
1~ ) 
1944 
19045 
,,.6 
1~7 
1~8 
1~9 
1950 
1951 
1952 
'95) 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
196) 
1964 
1965 
TABLE 5 .1 6 UM.lIlJ\J5':"ED RATES U D THE RATES AroUSTED FOR iCE or VOTHIR(ArouSTED RJ.TES)IPEiHJU.T.t.L MORTllITT t STAftS ,1 9,(2-65 ,UD THE PEBCERT1CES or_ 
THE DIFFERENCES D ~ I'I]UNATAL lIOBTALrrt U TES B!."rI"~ VARlctrS STATE!) i TT'RIBU1ULE 'l'Q 'AGS '. 
Unadj\leted 
Adjus t ed. 
Uaadju'ted 
.. djuued 
Unadjusted 
A.djuated 
Unadjusted 
i.d.justed 
Un&d.j\Ieted 
J.djuetttd 
Unad jueted 
.ldj\lated 
Uoadjuated 
Adjusted 
Un&djueted 
l dj\leted 
UDOdjuriod 
Adjueted 
UD, d.juated 
J.dJueu d 
Uoadju'ted 
Adjueted 
UnadJulte d 
A4j\1sted 
Uoa4.jueted 
Ad.j\ut ed 
Un&d,juated 
ldjueted 
Uoa4.ju ... d 
Adjueted 
CnadJUated. 
AdJuated 
Unad.j\l.ete-d 
,U.juahd 
Un&d.tuated 
Adjuated 
Unadjuete d 
!.d.jueted 
Unadju.lhd 
AdJuriod 
Unadjusted 
Adjusted 
Uoadj\lated 
Adj1,lStd 
Unadjueted. 
J.djuated 
UNA.DJlJSTED .AND AruUSTED RATES ' 
' . 5 .' VIC. QLD. 5 .J.. '.1.. TiS . 
46. 52 
46. 71 
45. 50 47. 98 )8.55 )7. 69 47. 52 
45. 09 47. 65 )8. 59 J7. 31 46.81 
47 . 07 
«.2~ 
42 . 62 
42 . 2( 
46 . 83 
46 . 69 
39.24 
39. 16 
4 ) . 68 
4) . 24 
42 . 57 41.16 
42 . )1 40. 21 
45. 50 
« . 73 
39 . )5 
38.96 
4) . 07 
42 . 12 
42.20 
41. 82 
40 . 8<} 
40. 73 
]8. 52 
]8 . 67 
37.37 
37 .• 8 
)4 . 87 
35.18 
40. 52 46 .42 40. H 
39 . 55 45.68 )9.90 
]8. 55 
]7 . 55 
)7 . 87 42 .4 5 41.1 6 40. 81 
)7. )4 41.77 41 .12 40. 03 
35. 60 41.31 ]7.54 
35.45 40.98 ]7 . 69 
B·5
' )3.31 
]2 . 90 
]2 . 80 
)8. 88 
]8. 65 
)5 .41 
)5 . )4 
38.48 
38. 63 
)4 . 55 
34.83 
)9 . 99 
)9.47 
36.83 
36 .76 
36.1 4 
36 . 0) 
35.11 31.]2 )6 . 58 )3.18 
)5 . 4) 31.41 )6.40 ]] . ]8 
]2 . 8) 
]2.86 
B.26 
3).56 
30. 22 
)0.55 
31 . a! 
31.]] 
31.]7 
)1.tIll 
)1 . 21 
)1 . 46 
31.ac 
)1.35 
29.~5 
]O . 2~ 
27 . 85 
28.18 
31.60 
)1.76 
30. 79 
) 1. 01 
27·9) 
28. 10 
27.~ 
27.14 
25 . )3 
~5.51 
26.0) 
i!6 . 16 
-n.70 
-n.s. 
25.85 
26 . 03 
]7 . 16 
)7 . 09 
)4 . 36 
)4 . )9 
)4.11 
34.ac 
)0.88 
31 .22 
29 . 99 
)0. 14 
26 . 73 
26 .~ 
)5.92 
36.06 
n.64 
)).s. 
)0.01 
30.)4 
]2 . 08 26.1" 
]2 . 05 . 26.~ 
)0. 87 
)1.21 
2~.08 
29.14 
)1.37 
)1.31 
)0.59 
)0.65 
28 . 09 
28.23 
26.70 27 . 46 
26.75 21 . 87 
25.57 26 . 19 
<6 . 75 26 . 61 
~6 . ]2 
.6.50 
23.22 
23.)8 
28.01 
28.4 j 
26 . 07 
26.62 
46.1 4 
45. 86 
46.29 
45.27 
)9.70 
)7.79 
40. 79 
40.55 
4) . 27 
4).2) 
40. 79 
40. 71 
)5 . 91 
)5 . 87 
]2 . 9) 
]2 . 9J 
)8 . 15 
)8.)0 
)1.60 
)1.92 
)1. i5 
)1 . 88 
)0.15 
)0.)6 
27 . 9) 
~8.01 
26 . 99 
-n.07 
24.)6 
~4 •• 8 
21.68 
21.90 
29.]2 
29.7] 25.87 26.13 27 . 69 27 . 86 25 . 57 25.77 
25.]2 24.96 
25.90 25.1) 
28.47 
28.9) 
24.96 
25.23 
27 .83 25.1) 
28.28 25.38 
26 . 10 
26 .60 
26.2( 
26.69 
24.15 
24.« 
24.91 
25.26 
29.11 23 . 68 27.11 
29.34 23.92 27.71 
21.91 
28.13 
22.04' 
22.63 
24.19 
24 . 77 
21.4) 
21. 71 
22 . 55 
22.75 
27.37 
27.64 
24.59 
24.8<} 
24.)8 2).46 
25.06 2).79 
26.48 23.15 22.44 
26.72 2J.38 23.09 
18.ac 
18.ll 
25.28 22.99 2).)8 2).82 ZI.89 
25.60 23.)1 2).59 24.1) 22. ,5 
20.67 
2 1.00 
Uoadjuo,.d 24.54 22.51 22.)) 2).0) 2).89 18.90 
Adjuoted 25.03 2Z.96 Z2 .69 2).49 24. 6) 19.n 
Per 1000 11 .. births and u1l1blrt.h •. 
PEliCElfUCcl:'OF THE DIn'ERENCES IN WORTALI'I'! BATES ri"'l"f ~!fN V!.RIctrS STATES J.TTRIBUTABLE ro ' AGE' 
N.5. 1 N.5.1' N. S .I N. S .I N.S .I VJC . VlC. VIC . VIC. ~D. QLD . QLD. 5 • .1 . 5.1. . I .... 
u n J..N1) .lND AJi D U D JJlD AND liD J.ND .oe D AN D A.J1) JJD .un> .AJlD 
VIC . QLD . S .A. 1.1. TAS . QLD. S .A.. I.A.. TAS. 5 .1 . 1.1. . TAS . , ...... . 'l'AS . ns . 
36 .1 10. 7 90. 0 6. 5 0.4 14.4 4.0 19. , 3.4 
" . 6 22 .2 8.9 5.1 8. 1 2.9 
17 .4 62 . 0 20.4 )0. 9 6.2 )1 . 6 '5.' 9. 1 2.2 
8. 5 3. 5 79 . 1 
n.) 3. ) 8S 49 . 6 26. 5 
17 .2 45. 6 4. 0 2 . 1 7. 2 12.7 27 . ) ).3 
22.5 5.6 95. 0 7. 8 10. 0 
70.4 )).1 )) .7 40. 7 5. 5 24 . 5 2). 5 )0 .4 
)4.0 5.1 6. 5 5. 6 11 . 2 5. 6 4.9 )0. 0 
9.5 1. 7 6.0 3. 1 4. 1 25 . 0 6.5 16 . 9 66. 7 4 .0 2. 6 
19.) 7.2 ) . 8 5. ) 2. 7 2) . 6 10. 5 5. 9 
12.) 2.0 2(.7 ) . 9 ) . ) 1.0 ).8 9.8 8. 5 1.6 11 . 5 
47 .9 6.0 ).) 9 . 1 ). 6 )0.6 12 .4 
4.) 3. 2 9.5 3. 8 21 . 6 1.7 70.2 
87 . 9 2 . ) 3. 6 10.9 5.2 4.1 9.) ).2 7. 0 42.5 
)7.5 6. 2 2.9 2.8 14 . 0 1.0 
79.2 12 .4 1. 8 20. 3 1.) 
4 .2 4. 9 56.6 - 1.4 1].) 
)5.9 10. ) 1. 0 18. 5 
3.6 1.1 )5.1- 9.7 
18.1 10.5 1.1 13. 1 '.~ 
87 .5 5.3 1.0 12.1- 10.1 59.2 
8.) 28.2 1.230.9 I.) 30.2 5.2 18.1 I.) 
38.5 2 . 2 4.8 1.7 
Por tb_ .. thod of ooep.ltaUoll of the perceotare se~ MotiOD 5.5 .1. 
~te. (1) I_I iDdica.tee ibat 'age do .. IXlt exPlain an;r s-rt of the dirf.rence in the B)rtal1t,. rat •• of the stat .. uro.r oorlelderat.1oD. 
( 11) Ii' _Ulne that tbe adjuU1Den"t reve rMd the po.ition. of tbe ",0 ltate. und.r oonalderatioll HIatin to eaeh otber. 
Source I (1) P'tIr unadjuahd rat .... e table 2.5. 
(11) The adjuated rIlt .. un computed uaing the eUnd.&.rdla1Q& raoton ~ .... n 10 appendi.% table B ... and. tb. \Ulll.djusted .:Irtallty rate •• 
():) 
W 
TEI.B 
1942 
190 
19"" 
1945 
1946 
1947 
1948 
1949 
1950 
19~1 
1952 
1953 
1954 
1955 
1956 
1951 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
TABLE 5.11 U'NAOO1JSTED RATES .urn 'mE RATES ADJ'USTED FOR PARI'M' OF WO'1'Pl:R(ADJUSTED RATES ), PERINATAL YORTALlTTIST.A.T~ 11942-65 1J..ND THE PERCENTACES OF THE 
DD'FEBniCES IN THE PEBDIiTAL YORTA.lITl RATES BE'TII'~ VARlOOS STAT~ Al"I'RllIUTA3LE 'ro • PARIT'T I . 
Un&dJushd 
.ldjuated 
Unadjusted 
1d.juated 
UnadJus t u. 
Ad,Ju.eted 
Unad.jueted. 
idJuwhd 
Un&d.,Juatad 
AdJuated 
UnadJuned 
!.djusted 
Unadjuated 
J.d.jUS1ied 
Unadjusted 
A.dJusted 
Unadjus ted 
.ld.jueted 
Unadjusted 
J.dJuat.ed 
Unadjusted 
J.dJullted 
Unadjuatad 
Adjusted 
Un&d.ju.ated 
J..d.Juated 
Unadjuated 
J.djuatad 
Unadjuo tod 
.ld.juated 
Unadjuated 
J.djuated 
UD&d.jueted 
Adjust ed 
Unadjua ted 
Adjusted 
Unadjusted 
J..d.juated 
UD&djuated 
Adjuated 
Ua&.d.juatlld 
J.djuated 
UnadJuated 
Adjuated 
U nadjua t ed 
J.d.juated 
Unadju.eted 
Adjusted 
UNADJUST'-'..D AlfD UlJl)ST&1) bTES· 
II.S.' VIC. W. S.A. I.i. TA.3. 
4·. 52 
«. 51 
« .07 
42.40 
42 . 57 
41 ;}8 
42 . 20 
.1.06 
4U.!l9 
39.91 
38.52 
}7 . 6O 
37 . 37 
}6.71 
)4.87 
)4 .4 5 
45.50 47.9" }8.55 37 •• 9 47.52 
«.}. 45.78 37 . 59 36.50 «.10 
42.62 46.o} }9.24 43.68 40.14 
41.60 «.91 38.46 42.41 4}.Qoj 
41.16 45.50 39 .35 0.07 46.29 
40.62 4}.68 }8.S. 42.25 42.91 
40.52 46.4~ 40.43 }II. 55 39 .10 
40. 11 « .10 }9 .~ 37 . 59 }7 .2v 
37.87 4<.45 
}7.5} 40.92 
35 . 66 41.}1 
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}8 . 88 
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41.16 
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37.16 
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}1 . 02 21 . 93 34.11 26 . 73 
}0. 55 21.79 }3.05 26 .65 
30.01 
29.11 
}1.75 
}0.4 5 
}1.}7 
30. 99 
ll . 21 
30. n 
31 . 04 
}D.48 
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29 .32 
21.85 
27 .29 
29.32 
28.65 
28.47 
27.79 
27.00 
H~ 
25 . }3 
25.15 
H.~ 
~M 
21.10 
27.~ 
25 . 85 
~M 
~.87 
~ . M 
24 . M 
24M 
21.83 25.13 
27.11 2.1.45 
26.10 2.1.15 
25.40 23.47 
26.24 24.91 
25.51 24.21 
25.28 22.99 
24.62 22.32 
32 . 08 26.78 
}1.09 26.54 
}0. 87 
30. 62 
}0.1~ 
28.85 
".08 
~~ 
31.}7 
}~2A 
}D." 
"~ 
0 . 09 
26.91 
27.M 
HM 
26 .10 
26 .49 
25.57 
25 . 19 
n .46 21 . 93 
26 . 99 26 . 65 
26.19 26 . 99 
25 . 14 25.69 
26.32 28 . 01 24.}6 
25 . 87 21.39 23.12 
23 . 22 
22.76 
25.57 
24.98 
26.07 
25 . 50 
25 . 32 
24.64 
21 . 68 
20. 5
' 24.96 
2} . 54 
29 . 11 23.68 21.11 
21.80 2}.11 26.32 
21.43 
20.19 
27.91 
26.51 
21 . }7 
25.95 
26.48 
25.08 
2} .38 
22.16 
22.41 24.19 
21.78 23.« 
24 . 59 24.38 
2}.9} 2}.67 
2}.15 22.« 
22 .52 21.19 
23.82 
2}.15 
21.89 
21 .32 
22.55 
21. T} 
n .• 6 
22.01 
18.04 
16 . 90 
20.61 
19.66 
24.54 22.51 22.D 2}.03 
24.00 21.99 21.26 22.52 
23.89 
2}.)2 
18.80 
18.07 
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79 •• 17 . 7 12 • .( 9.} 0.0 2.6 13 · 0 10.5 21 .4 23 . 3 
"".8 9.1 18.4 66.7 7.1 23.6 57.7 15.0 20.6 11.0 32 . 9 72.4 
41.6 21 .5 21.1 58 . 9 29.5 1.7 14.7 55.4 21 .} 41. 2 8.3 41 •• 79.5 
43.5 T} . 7 39.5 4.9 22 .2 21.4 9.7 
21.2 }5 . } 26.0 2 . 1 11.9 52 .7 88.4 51 . 2 
18.5 15.8 «.9 25.} )4 .9 7.6 22.7 .6.0 48.5 }8. 8 13.9 }O.' ' 2.7 
14.8 42.4 57.4 34.8 22.0 7.8 24.2 46.8 28.8 79.2 }7.9 
2?8 87 . 0 36.1 7.7 5}.5 20. 1 
9.0 40.8 19 .7 7.9 11 . 9 12 . 9 19.5 28.8 21 . 9 
25.3 16.4 23.1 24.~ 19.1 18.1 4. 6 24.7 18. 9 69.4 56 . 6 6. 5 24 . 1 6}.7 
16.8 65 . 9 2'1.5 7.5 5.} 50.6 23. 8 5.8 78.9 
10.1 19.1 9.1 16.8 14.9 5. 0 7.7 }0.7 13.3 18.5 6. 1 24.3 57.5 
}.7 85.9 } . 1 26.0 ' 5.2 34.} 14.2 61 . 2 31.5 
4.4 5.1 22.4 2.2 13 . 6 42 . } 34.0 34.0 )4.2 87.0 
4.4 3.} 2. } 14.8 1~ . 7 12.9 T}.1 11.} 64.8 
1.1 73.4 5· 0 19.9 1.4 48.4 15 . 2 18. 6 10.1 
1.8 I 2.2 34.4 72.7 14.8 }0.2 }.9 
5.2 2.1 41.8 }1.1 24.1 
6.0 98 .4 2.3 20.2 14.9 >Z.p 26.0 6.4 
1.5 1.1 25 . 9 1.8 14.0 17.5 6. 7 
1.0 56.1 2.6 23.0 13.0 27.3 23.7 
2.2 3.2 2.1 «.6 '.0 2.0 2}.1 18.6 
2.1 9.1 43.6 5.2 
1.0 2.0 3.6 7 .0 
b 70r the aetbod. or oomputaUon of the peroeot&gu au net10D 5.5.1 . 
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1942 
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1944 
1945 
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1948 
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1951 
1952 
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1954 
1955 
1956 
1951 
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1959 
1960 
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196) 
1964 
1965 
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U ... dJwoU' 46. 52 4), 50 4 1 .~ )8. 5, )1.b9 47 .52 
.l.dju.t.d 45 . ,6 4) . 71 46.45 )1 .41 )6.56 45.29 
Uca<1jwoUd 44 . <>1 42 . 62 46. 8) )9. 24 4) . 68 46. 14 
.dju ... d 42. a. 40.96 45.47 )8.18 42.)7 44 .4) 
Un&dju ... d 42 . 51 (1 . 16 45 . 50 )9 . 35 43 . <>1 46. 29 
.l.djust. i 4 '.55 )9.60 4) . 86 )8.48 41.82 4).74 
Un&dJuu e d 
AdJu8ted 
UDadju.a ted 
LiJu_ted 
Unadjullted 
.ldjuued 
Uoadjua;.d 
AdJua t ed 
UnAdjuahd 
Adju.ted 
Ucacljullhd 
Adjua t ed 
Uoadjueted. 
J..dJu- h d 
Unadjyllted. 
A.djwIted 
UD&dJu-hd 
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AdJu..ied 
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Unadju.t~ 
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)0.4) )1.01 
)1.02 21 . 9) 
)1 . 24 28 • • ) 
)1.37 21 . 00 
)1.68 21 . 14 
)1.21 25. )) 
)1.11 25 . 58 
46. 42 40.42 )8. 55 )9 . 70 
44.84 )9.42 37.28 )9.0) 
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21 . 2 ".7 46.4 " .1 ' . 9 )8. 1 19 . 3 28. 8 16 . 0 10 . 2 ".l 40.4 
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98. 1 15. 0 12 . 1 14.) 19. ) 89 . 5 44.0 10. 1 72.8 
46.1 6. 2 ).9 1). 9 )1 . 9 2).8 20. 9 ).) 
13. 6 15 . 1 11.0 11 .7 13. 3 .0.1 14. 2 67 . 7 12 .4 )8. 1 
11 . 6 52.2 26.8 14.8 1).1 46. 9 14 . 6 91.7 5.4 )0.4 
19 .4 ).5 28.7 64 .4 9 .4 14.2 11.8 10 .2 21.7 5. 5 12 .4 43.7 
80.) 80. 0 1.9 59.1 8.) 10.4 80. 2 1.) 11 . 6 
1.7 11.2 17.) .8.5 45 .4 )8. 2 
7.2 1 . 7 21.7 39.6 8.8 16 .4 )3. 6 
·1.4 12.4 5.1 11 . 5 )5. 7 1.0 
24.2 18.) 2. 0 9. 4 44 . 6 1.6 
9.7 22.0 2).) 84.9 22 . 2 36.1 • 
15. 0 1.0 21.2 20.2 6.2 9.7 42.5 
1.) 10.4 12.6 5.1 47 . 9 8. 9 21.5 
)5..4 5.) 2).3 11.2 19.1 28.4 
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2 •• 1).) 40.9 58.4 10.1 21.8 
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Tables 5.16, 5.17 and 5.1S. As in late foetal mortality, 
the standardisation had limited effect on the state variation 
in perinatal mortality. 
The statistics in these tables endorse the earlier 
findings for late foetal mortality that the differences in 
mortality between New South Wales and the 'low' mortality 
states of Victoria and South Australia are not a function of 
their age, parity or age and parity distributions.of births. 
Tables 5.17 and 5.18 indicate that, but for her more favour-
able distribution of births, perinatal mortality in New 
South Wales after the mid-1950's would have been higher than 
in Queensland. 
The standardising factor for parity and age and parity 
(combined) for Queensland were lower than the factors for 
other states, barring Tasmania, throughout the years 1942-66 
(Appendix Tables B.5 and B.6). One-quarter to one-third 
of her disadvantage in perinatal mortality relative to the 
latter can be ascribed to 'parity' (Table 5.17). A 
comparison of the differences in the adjusted rates for 
Queensland and Victoria with the corresponding differences 
in their observed rates in Table 5.17 however indicates that 
without the differences in their parity structures of births 
in most of the years between 1945 and 1966 the latter would 
have been statistically insignificant rather than being 
statistically 'highly' significant. 
In Tables 5.17 and 5.1S it is further notable that parity 
and age and parity (combined) account for about one-third 
to four-fifths of the higher mortality in Tasmania compared 
with Victoria, South Australia or Western Australia in the 
pre-1957 period. 
187. 
5.6.3. Infant Mortality. 
In Section 5.4.1 attention was drawn to the dia metrically 
opposite movements in the proportional frequency of births to 
mothers aged 15-19 years and those aged 35-39 years, or those 
aged 20-24 years and those aged 30-34 years in the post-war 
period. From the viewpoint of decline in infant mortality 
these alterations were, if any, for worst ; because the 
infants born to mothers aged 15-19 years and 20-24 years, 
whose proportional frequency increased over the years, are 
liable to higher risk for death in infancy than the infants 
born to mothers aged 35-39 years and 30-34 years respectively. 
This adverse effect was counter-balanced to a certain degree 
by a corresponding decline in the Ihigh mortalityl groups 
of births to mothers aged 40 years and over. Yet, as the 
Appendix Table B.7 shows, the standardising factors for 
Australia or its states in 1966 were lower than in any year 
of the period under review. 
Similarly, Appendix Table B.9 indicates that the 
standardising factors for age and parity (combined) in 1966 
in both Australia and its states were substantially lower 
than their levels in the late 1940 1 s. From 1949 until 
1963, as can be noted in that table, the overall changes in 
the distribution of births by age and parity (combined) were 
conducive to a rise in mortality. A revaluation of the 
standardised mortality rate for Australia for 1963 on the 
basis of the standardising factor for 1947 showed that, 
had the distribution of births in 1963 been the same as in 
1947, the rate of infant mortality in this country in 1963 
would have been lower by about 1.6 deaths per 1000 live 
births: 18.0 instead of 19.6 deaths per 1000 live births. 
On the birth distribution of 1949, the infant mortality rate 
in 1966 was estimated to be 17.1 instead of 18.2 deaths per 
1000 live births. 
TABLE 5.19. Standardising Factors for 
Year 
1935 
1947 
1962 
1963 
Distribution of Births b 
Age and Parity (combined 
Post-Neonatal Mortality: 
Selected years. 
Neonatal Mortality 
Age Parity Age & Parity 
0.984 
1 .002 
0.998 
0.994 
0.961 
0.988 
0.980 
0.985 
0.954 
0.990 
0.970 
0.976 
188. 
Changes in the 
A e, Parit and 
of Neonatal and 
Australia: 
Post-neonatal Mortality 
Age Parity Age & Parity 
0.995 0 . 914 
1.005 0.984 
0.981 0.919 
0.966 0.957 
o .871 
0.980 
0.824 
0.855 
Source: Calculated using the standard mortality rate s given 
in Table 5.5 and 5.6 and the statistics on births 
published in 'Demography' Bulletin Nos. 53 , 65, 80 
and 84. 
Table 5.19 above gives the standardisin g factors for 
changes in the distribution of births by age , parity and a ge 
and parity (combined) on the two com ponents of infant 
mortality, namely neonatal and post-neonatal mortality for 
selected years. The changes are atypical of t he 
characteristic patterns for the two components, bein g more 
marked in post-neonatal mortality than in neonatal mortality. 
The changes in the factors for the latter are so s ma ll as 
not to have any pronounced influence on the changes in 
mortality. Thus, what is reflected in the factors for 
infant mortalityasawhole is mainly the influence of post-
neonatal mortality. 
Tables 5.20, 5.21 and 5.22 present the un adjuste d infant 
mortality rates and the rates of infant mortality adjusted 
for age, parity and age and parity (combined) for various 
states for 1942-66 and the percenta ges of the differences 
in mortality between various states attributable to these 
factors. 
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TEA.!! 
1942 
1941 
1944 
1945 
1945 
1947 
1948 
1949 
1950 
1951 
1952 
1951 
19~ 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
19~ 
1961 
1964 
1965 
1966 
UlfAllJUSTED .llfD ADJUSTED RATES-
11 . 5.' VIC. QLD. 5.A. '.J.. tAS. 
U .. dl"o". 40.19 41. 67 34.11 19. n l6 . 86 42.41 
.ldJ"oh. 40.11 41. 96 34.70 40.08 l6 . 9O 41. 86 
Una.l"o". l6 .18 l5.76 IT.79 l6.67 12 . 6l 40.56 
Adl""'.d l6.29 l6.05 l7.8l l7.oo 12.66 40.19 
U""dju,.d lO. 68 l l.96 ll.12 29.07 12.57 38.21 
Adl".h. lO.80 .ll' . D ll.l5 29 .42 12 . 64 l8.04 
Uoadj"".d lO. 6l 28.0l .1') .76 28 . 08 29.52 21 .48 
ldjYatod lO.n 28.28 29.79 28 . l9 29.46 n.12 
UnadJuated 30.22 21 .1 S 29.21 27 .01 31.06 30 .23 
Ad""hd lO.34 21.40 29.lJ 27 . l9 ll . 15 lO.l1 
U""dj"".. 29.81 26. 28 lO. 82 24 .21 lO.92 n.ll 
Adj""hd 29 .84 26.41 lO. 82 U." lO.86 2T .04 
O~."d lO. lO 2l.S) >7 .96 29. 74 25 .60 21.65 
idJ""h. lO.24 24. 05 2T.9l 29. 89 25 . 55 21.l7 
Ue&djY .. od 21 . 29 21.89 24.72 21.68 26.42 2l. 91 
AdjY.... 21.29 21.98 U.70 21 . 82 26.34 2l.67 
Urw1.juated 
AdJuated 
Unadjuat.d 
tdjueied. 
Unadjuated 
J.djuehtd 
Unadjuated 
J.djuatad 
Unadjuated. 
J.dJu·ted 
Uaad.juahd 
J.djusted 
Ur'l&djuaied 
.ld.justed 
Uoacijusted 
ldjuatsd 
UD&dju ated 
l dj1,l8ted 
Unadjusted 
4t1jueted. 
21.04 
21.04 
20.09 
20.21 
U~ 
24~ 
24.04 
24.18 
n.ll 2l.75 
21.05 2l.49 
26 .29 
26.29 
24. 50 
24.52 
24.65 
24.65 
25.l0 
25 . l0 
24 . 86 
24.9l 
22 . 61 
22 .75 
22.29 
D.45 
" .68 
".~ 
24.94 
24 .• 
21.15 24.98 
21 . lO 24.9l 
19.10 
19 .42 
18. l7 
18.48 
22.29 
21.20 
20.28 
20.20 
24 .51 
24.71 
2l.09 
23.1 8 
20.65 
20.79 
21.29 
21 . l5 
2l . l0 
2l . 12 
an 
28 .~ 
24 . 98 
24." 
~.~ 
23 . 81 
o.~ 
o~ 
UM 
D." 
2l .47 19 . 12 D.74 19.88 22.70 
2l.42 19.18 D.~ 19.90 22.6l 
22.10 
22.6l 
21.29 
21.20 
20.16 
20.18 
19.2l 
19.25 
21.68 20.6) 21.09 
21 . 5l 20. 61 20.98 
19 •• 0 22.40 
19.26 22.l1 
21.52 
21 • ..c6 
22 . 65 21.21 20.25 20.71 
22.51 21.17 20.07 20.501 
20.16 
20.01 
26.64 
26.45 
21.73 
21.~ 
0.88 
22 . 74 
2l.94 
2l.75 
2l.l7 
23 . 11 
20.98 
20.~ 
20.15 
".17 
19.49 
19.16 
2l .42 
22 .9l 
U0&4""hd 21.16 18 .4 6 21.01 18.94 21.~ 19.09 
Adj".,.d 21.01 18.44 20.78 18.81 21.47 18.5/> 
Uoadjust.d. 
.ld.juabd 
U~bd 
Adjusted 
Unadjusted 
Adjusted 
Uoadjuat.d 
ldjustsd 
Unacijuabd 
J.d.justsd 
Uoad,tuabd 
ldju.tsd 
20.84 17.80 20. 01 20. 00 19.67 '6.81 
20.6) 17.n 19.75 19.78 19.47 16.37 
21.)6 18.50 21.1) 19.15 22.27 20.69 
21.' 3 18 •• , 20 . 86 18.98 22.07 20.11 
19.90 18.92 20.09 18.67 20.42 17 .94 
19 .~ 18.81 19.77 18.12 20.1) 17 .46 
20.29 16.89 19.24 19.0) 19.66 20.12 
19.82 16.64 18.68 18.57 19.21 19.1O 
19.11 11 .45 17.82 18.4) 21.68 16.59 
18. 59 17.15 17.2l 17.9' 21.07 15.86 
19.16 17." 17.69 11.52 19.34 14.59 
18.60 17.11 17.<>1 16.98 18.74 Il •• 
Per 1000 11 ... births. 
PEHCENT..tC;:sb OF THE DIFTI:RENCES IN W:ORTA.LITr RATES UTlIDi V.lRIW! SUTES A'rI'RI1lITJ.Bl.E ro 'ACE' 
R.S.. I. S.' 11.5._ •. 5 .' 11'.5.' 
All D AND .l.KD .utD U D 
VIC. QLD. S.A.. '.A. TA5 . 
VIC • 
.IJIIl 
QLD. 
VIC. VIC. VIC. Q.LD. QLD. QLD. S. A. S • .1. • .A . 
,U D .uro JJCD UD .AlfD UD Alf1) .AND AJfD 
S • .1. '.A. TAS. S .J. . ' .A.. TJ.S. .oJ.. 'rAS. TAS. 
0.2 9l.6 3.6 21.2 l.6 6.l lO.9 10.6 
42.9 4.l 11.0 12.l 13.7 25.9 14.8 18.0 5.0 
14.1 14.l 2. 6 4.6 l.1. l1.1 7.8 14.2 l.7 8.0 7.0 5.) 
6.2 8.6 12.7 20.8 16.7 25.7 
l.9 6.l l.6 8.5 l.S 11.7 11.8 18.7 5.8 Il.9 
•• 8 3. 0 2. 5 8.1 2.9 2.0 4.1 18.8 2.6 l.5 14.5 
2.8 I,) 37.5 3.7 10.2 10.8 ".2 
1.7 l .9 l.8 16.) l.5 
1.7 4.7 88.9 l . 6 2.8 10.4 26.0 I.) 7 .1 
3.8 11.2 4.5 ~.l 7.2 4.9 8.2 24.3 1.0 11 .2 7.3 18.l 
6.l 9. 1 5.0 16.8 6.8 8.7 7.8 5.9 7.4 
4.l 15.2 ).5 5.2 6.l 16. 8 4.4 2.6 5.0 12.6 
2.0 1.5 1.0 l . O 5.2 6.7 '5 . 0 6.1 8.8 9... 10.0 
0.6 9.9 1.8 4.9 7.4 5.8 - 18.3 
2.7 1.9 6.4 7.1 l.8 5. l 6.l ) . 2 14.5 
l.5 11.2 8.5 14.0 12.4 6.8 19.6 
5.l l.5 l.5 l .4 
6.9 20.4 9.8 9.1 11.8 11 . 3 
4.8 8.a 22.9 4.1 81.0 4.8 0. 7 
4.6 8.6 6.8 7.0 11.6 6.1 
4.9 6.8 24 . 6 2.9 22.4 1.0 21.4 
11.3 21.1 17 . 9 12.0 9.6 
6.5 l.2 1).2 9.8 7.2 11.6 41. 6 29.5 - ll.O 80.4 
1).3 ).5 98.4 22.4 7.l 
13.4 22.4 72.0 14.2 l.) 
For the ... tbod or coaputation of the percentage. s •• section 5-.5. 1. 
}lote. ( 1 ) '_I 1ndieat .. that 1~' do .. DDt a%'plain ~ part of the dHterenoe 1n the .,r'talHr rate. or the stat .. und.r conslder&t1oo. 
( 11 }f R' Mane that th. ad.jullt.at revsr .. d the pos1tloOJl ot the 'tWo s"at .. under oons1dllra'tion relaUve to ~h other. 
Soure.' ell The unadju.ted rates ar. taken t'l'O. n...agrapb;:r :Bu11 .. '~ ! .. 110.84. 
( 11 The adjuetsd rate ..... re oomputed Wl1rl6' th •• ta..tld· ........ ..I. s1ng factO" pno in append.1..x table B.T and the unadjusted .,rt:allt7 ret ... 
co 
lO 
TEIJI 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
'95) 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
196) 
1964 
1965 
1966 
TULE 5 .21 UJA.DJlJSTED UTES ABD mE RATES J.AJ1JS'l'ED POR purr!' OF WOTHEB(AllJUSTED RATEShINFA.N'l' IfORTALI'!'Y,STATES"942-66,AJD 1'BE PERCENTAGES 01' THE 
DIFF'EREliCES .IN 'I'HR Df}'JJl'l' )(QB'l'ALI'I'T RATES BE'I"JiEEN VARIOOS STATES A'M'Rl3JTA.B.LE ro ' PARITY I. 
UnllJ1JSTED ",D AllJUSrED IllTES" 
K.S.' VIC. Qt.D. 5. 1 . I.J.. TiS . 
Un&d justed (0.19 41. 67 34.71 39.12 36.86 42.(11 
Adju".d 39.1 9 41.25 33 .48 39 .40 35.90 39.65 
Unodjuo .. d 36 .1 8 35.76 37 . 79 36. 67 32.63 40. 56 
Adju .. od 35.42 35 .47 36 .54 36.41 31.85 38.21 
Uoadju"od 30. 68 31.96 31.32 29 . 07 32 . 57 38.27 
Adjuo'od 29 . 97 31.64 30.13 28.7 5 31.69 35 . 67 
Unadju .. od 30.63 28.03 29 .76 28.08 29 . 52 27.48 
Adjuoted 29 . 93 27.75 28 . 69 27 . 74 28 . 69 25 .78 
Unodju"od 30.22 27 . 16 29.27 27 . 07 31.06 30.23 
Adjuo'od 29 . 65 27 . CJ2 28. 25 26 . 91 30. )5 28. 90 
Una.djulltlld 
.1djuUed 
UMdjuehd 
.ldjueted 
Unadjueted 
ldjueted 
Un&djueted 
J.djueted 
Unadjue tad 
J.d.juated 
UD&djuetecl 
.ldjullhd 
Unad juated 
J.d.jueted 
UD&djueted 
1djuated 
Unadjueted 
!djueted 
Uoadjueted 
J.d.juated 
Un&djue"ed 
.ld.jueted 
Unadjuated 
1d.jueted 
UaadJueted 
Adjulted 
29 . 81 26.28 
29. 39 26 . 25 
30.)0 23 . 93 
29.85 2) . 8) 
21. 29 
26 . ~ 
n.~ 
~~ 
21.89 
21. 76 
20. 09 
19.93 
)0. 82 
29 . 9) 
27.96 
27 . 01 
24 . 27 
24.17 
29.74 
29.62 
30. 92 
)0.)9 
25.60 
25. 16 
24.72 27 . 68 26.42 
2).98 27 .54 25.92 
24.77 24.~ 27.1) 
2) . 95 2) . 85 26. 59 
H~ 
25.n 
22 . 61 25 . 66 
22 .41 24. 76 
24.51 
24 . )1 
28.73 
28.07 
27.)1 
26.16 
27 .65 
26.41 
2).91 
22.76 
2).75 
22. 68 
26.64 
25 . )6 
24.50 22 . 29 24.94 
2).99 22.CJ2 2).99 
23 . 09 
22 .70 
24 . 98 21 .7) 
24 . )) 20.64 
2£.65 21 . 15 "4. 9l! 20. 65 2~.83 22.88 
24 . 06 20.81 2).98 20. 22 2) . 09 21.69 
25 . 30 '9.30 22 . 29 21 . 29 22 .54 23 .94 
24 . 67 18.89 21.35 20. 76 21.84 22.60 
24. 86 18.37 20. 28 23 . )0 22 .44 23.)7 
24. 19 '7.95 19.33 22 . 69 21 . 61 21.97 
2).47 19 . )2 22.74 19.88 22.70 20.98 
22.71 18.80 21 . 65 19.24 21.81 19.76 
22.70 20.16 21. 68 20. 6) 21.09 20.1 5 
21 . 97 19.58 20.62 19.89 20.16 18.92 
21 . 29 19.2) 29 .40 22.40 21. 52 '9.49 
20. 61 18 . 67 18.)5 21 . 55 20. 57 18.24 
22 . 65 21 . 21 20.25 20.71 20. 16 2) .42 
21.86 20. 5) '9.' 2 19 . 86 19.19 21 . 85 
Unodj .. ,.d 21.16 18.46 21 . 01 18.94 21 . 62 19.09 
Adj .. tod 20.40 11 .~ 19.8) lB.14 20.58 17.15 
UnAdjuo'od 20.84 '7 . 80 20. 01 20.00 19.67 16.81 
Adjuotod 20. 09 '7.09 18. B3 '9 . 06 18.69 15.6) 
Uaadjulted 
J..d.jueted 
UaadJus ted 
Adjueted 
UDAdjullhd 
1dJueted 
UMdJusted 
.4.djueted 
Un&d.ju. ted 
.4.dJuehd 
Per 1000 11.,.. births. 
21.)6 
20.55 
19 . 90 
19 . 16 
18.50 21.1) 
11.1? 19 .84 
18.92 20.09 
18.14 18.84 
19.15 
18.}' 
18.67 
'7.67 
22.27 20.69 
21.25 19.)9 
20 .42 17.94 
19.52 16.72 
20.29 
19.60 
16.89 19,24 l Q .O) 19.66 
16.23 18.16 18.)6 18.87 
20.12 
18.97 
19 . 11 11.45 
18.59 16.91 
19 . 16 17.(4 
18.80 16.97 
11.82 
16.96 
17 . 69 
16.98 
18.0 21.68 
17 .95 20.90 
16.59 
15.8) 
17 . 52 19.)4 14.59 
17 .11 18.84 14.01 
For the _thod ot comp.lt&t1on of tbe ....... -:tU Jd'88 eee MeUon 5.5.1. 
PERCENTACESbOF THE DIITER:2ICES IN IfORTALITY RATES BE"IWEnI VARlOU5 grATES A'M'RIBlrI'A.BLE TB'PABI'l'Y 
N.S .I J .S.I N.S .' X.5 .• If. S .' VlC . VIC .. VIC. YOIC. Q.LD. QLD .. Q1.D . S ."'. 5 • .1. '.A. 
.urI> UD J.ll1) A1JD AlID "'D J.lil) J.lil) jJfll AB1l ... D AB1l J.lil) J.lil) "'D 
VlC . QlJ). 5 • .1. ' . .1. v.s . Ql..D . S • .1. • • .1. TAS . S .A. • .A. TAS. '... TJ.S . 'u.s . 
1.3 79.) 19 . 2 90. 7 32.4 
)0.4 )6 .) 41 .) 42 . 9 88.4 9.1 39 .1 53.5 '9.8 
75 . 0 24,2 9. 0 24.9 91 . 8 )6.1 )8.7 20.) 16 . 0 25 .4 )0.2 
16 . 2 14.1 45.7 )6. 9 4).5 )4 . 0 
14. 1 1).0 16.1 41.7 14.6 38. 8 )9.1 42.1 13.3 )7.0 
11.0 46.5 5. 8 9.9 18. 9 10. 8 12 .1 6. 5 )4.5 
5.5 58. 9 0 . 2 21. 1 0. ) 20.4 )0.6 21.6 39.0 
5.2 21.6 0. 2 8.2 50.5 9.4 
).9 8. 0 14.1 0. 8 5.4 24.9 86 .) 11 . 3 
8. 2 16 . 9 '.6 2) . 0 7.5 26.8 60.9 )8 . 8 10.9 50. 7 
10.9 8.5 29.2 25 .7 15.0 ".1 )0.) 1) . 8 
7.1 3.0 11.2 ".9 49.1 13.2 22.6 9.1 )4. 1 
3. 7 2.5 11.7 6.0 9.0 20. 0 41.0 24.2 1 ).6 )0. 6 45.7 
).9 ) .8 27 .7 ).9 10.1 19.6 21.9 14.6 61 .) 
4.3 1.7 16.1 21.4 10. 9 42.2 '5.7 8.9 52.7 
5.0 )1.6 34. 0 )1.6 )0.5 22.0 41.) 
5. 8 '5.) 9 . 1 17.1 
7.6 40.) 13. 9 26.6 18.4 
5.6 22.4 39.6 1) .6 18.4 9. 0 
1. 3 21.3 10.5 14.4 58.8 
1.0 2) . 1 19 .4 9. 2 6.4 2).7 22 . 7 5. 8 29.2 
)0.8 40.2 8.0 11.6 
1.0 1.6 17 . 9 4.7 '5.2 4.8 8.0 19 . 0 44.0 78.) 
5.9 49.) 86 . 5 5. 7 8.1 
77 .B 96.0 1.6 4. 2 R.2 
Rote. (1) 1_' lnd1oa.tee tbac-lpa.r!tyl doea .:. explain arrr p&rt of the difference in the mort&l1t1 rate. of the aut .. UIld.er coMlderatloD. 
(11) 'i' 88an. that "be &djustmeni r . Heed "he JlOI1tloo. of tbe two et&t .. ur.der oon.lderatioD. nl&tlvi to each other. 
Source l (1) The un&4jueted rat .. &re tat .. . tolD Demogr&pb)" Bulletin lIo.B4. 
(11) 'nle adjuated rat ... en OOlr- J .d ullir'IC the 8't&nda.rd1s1D« f&ctore .tine 1..a append.1x t&ble B.B &Del the> unadjueted IIOrtality r&t ... 
\.0 
o 
. :~~~r'~~' .-w .... • '~ ~, .... - .. 
1~2 
1~) 
1~ 
1~5 
1~6 
1~7 
1~8 
1~9 
1950 
1951 
1952 
195) 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
196) 
1964 
1965 
1966 
TABLI 5.22 UUDJlJ9'l'KD 1Ll'!'E9 .lID '%'HE ILlTrn mnlST!'!D 1'OB JeE or MO'1'REB JJD PiRlT!' oooIlKD(J.DJU9'l'!'D BJ.'l'ES)tID'1.J'I' ItORTA.Ll'f'!'ISTA.TESI19,,2-66,UD THE 
PEl!CElfr.lCES or "'" DIPFEHEllCES II _ II1U'1' IIOR'ULI'I'I' liTIS BEl'WEEII VllIOOS S'l'ATIS A1'l'JUl!UT1.BLB 1'0 ·.<oE.lJIl) PllI'I'I'(OOIlBIJfIJl). 
Uoadjuot04 
.ld.j\1.t~ 
Uoad,lwIt04 
AdJuot ... 
Uoad,lwItod 
.ldju.otod 
Uoadj\oot ... 
.ld""Uod 
Uoad,lwItod 
AdJuot ... 
Uoad,lwItod 
.ldJuotod 
UDadju ated. 
.ld.j\1.ted. 
Uoad,lwItod 
.ld,juot ... 
U D&d.jua1e d 
I.d.jUlted 
Uoadj\oU.d 
.ld.ju.t~ 
Uoadj\ootod 
.ldju.ot.d 
UD&C1ju.at.d 
!4Juehd 
UDad,juahd. 
.ldjuotod 
UlIA4j\ahd. 
AdJu·tod 
Ooadj\oUOd 
.ld.juated 
UliDJIJS'I'ED JJD .lJlJU S'I'ED litES" 
'.S.I VIC. QLll. S.i. 
40.19 41.67 )4.7L)9.7) 
)8.54 41.59 )).00 )9.72 
)6.18 )5.75 )7.79 )6.67 
)5.20 35.89 )6.24 )6.67 
)0.68 )1.96 )1.)2 29.07 
29.88 )2.06 )0.00 29.16 
)0.6) 28.0) 29.76 28.08 
29.B) 2B.20 2B.57 28.19 
)0.22 27.16 29.27 27.07 
29.56 27.4) 28.16 27.2) 
29.Bl 26.28 )0.82 24.27 
29.21 26.54 29.8) 24.)4 
)o.)~ 2).9) 27.96 29.7( 
29.42 2).95 26.76 29.56 
27.29 21.89 24.72 27.68 
26.44 21.80 2).6) 27.4) 
27.~ 20.09 24.77 24.~ 
26.09 19.91 2).51 2).70 
26.29 22.61 25.66 24.51 
25.)2 22.)6 24.22 24.12 
24.50 22.29 24.~ 2).09 
2).52 21.91 2).49 22.40 
24.65 21.15 24.98 20.65 
2).54 20.71 2).H 19.99 
25.)0 19.)0 22.29 21.29 
24.06 18.70 20.80 20.46 
24.86 18.)7 20.28 2).)0 
2).57 17.7) 18,74 22.25 
2).(7 19.)2 22.74 19.88 
22.11 18. 55 20.92 18.81 
'I.A.. us. 
)6.86 42.41 
)5.50 )8.17 
)2.6) 40.56 
)1.65 )6.83 
.)2.57 )8.27 
)1.72 )4.6) 
29.52 27.48 
28.72 24.92 
)1,06 )0.2) 
)0.44 28.27 
)0.92 27 .)1 
)0.)9 25.4) 
25.60 27.65 
24.88 25.)8 
26.42 2).91 
25.52 21.78 
27.1) 2).75 
26.02 21.64 
2B.7) 26.64 
27.26 24.)0 
24.98 21.7) 
2).7) 19.71 
2).B3 22.88 
22.)8 20.73 
22.54 23.~ 
21.14 21.45 
22.44 2).37 
20.76 20.80 
22.70 20.98 
20.95 lB.67 
UnodjuUod 22.70 20.16 21.68 20.63 21.00 20.1, 
.ldju.tod 21.)6 19.23 19.84 19.)9 19.)2 17.B) 
Uoadj\o ... 4 21.29 19.2) 19.40 22.40 21.52 19.49 
AdJuot.d '9.88 18.2) 11.6) 29.92 19.6) 11.1) 
UDA4juotod 22.65 21.21 20.25 20.71 20.16 2).42 
AdJuotod 21.00 20.00 lB.)1 19.24 lB.24 20.47 
UDIodjuat.d 
AdJu·tod 
UDA4juo<od 
.ldjuotod 
Unodjuot ... 
AdJuUod 
UD&4.jUhd 
A.dJu.etK 
UDlldjuUa4 
.ld.j\1et.cl 
UD&djUlted. 
.ldjuotod 
UD&dJuakd 
AdJuated. 
21.16 18.46 21.01 lB.~ 21.62 19.09 
19.49 17.)) 18.91 17.54 19.50 16.51 
20.114 11.80 20.01 20.00 19.67 16.Bl 
19.09 16.52 17.89 18.)4 11.62 14.51 
21.)6 IB.5O 21.1) 19.1, 22.27 20.69 
19.46 17.02 lB.78 17 .48 19./11 17." 
19.90 18.92 20.09 18.67 20.42 17.94 
18.15 11.41 17.86 16.B5 lB.24 15.)9 
20.29 16./11 19.24 19.0) 19.66 20.12 
18.59 15.5'1 17.05 17.45 17.77 17.22 
19.11 17.45 17 •• la.4) 21.68 16.59 
17.66 16.25 15.95 17.01 19.58 14.)5 
19.16 17.44 17.69 11.52 19.)4 14.59 
11 .8:2 16.211 15.96 16.)1 17. 66 12.11 
Per lOCO 11ft birtha. 
PERCD'tI£lE~b (]I TEE DI77EREI'CES II MOHJ.LI'l'f uns BE't'WPnI V!lUOOS moATES .l.'l'"rBJJIJTJ.B1Z ro jOg 
JJD PUI'I'I'( OOIIBIJED) • 
'.S.' I.S.' 
JJD UD 
VIC. QIJ). 
)5.4 
81.2 
)7.) 
)0.4 
24.4 )8.6 
24.1 
,,,.1 
11.1 
19.6 
n.l 
19.1 
10.1 
10.0 
'4.2 
16.1 
'9.9 
)0.6 
20.0 
.6.5 
'4.1 
24.5 
11.2 
15.' 
•. 3.1 •• 5.1' '.3.' VIC. TIC. VIC. VIC. QL.D. QLD. Ql.D. S.!. 9 .. A. '.1.. 
JJD J.JD aD AID .un .uro .un .All) UD AID J.I1) J..ID .lID 
3.A. I.A. TAS, QLD. 8.1.. ',A. us. S.A. I.A. rAS. '.J.. 'US. 'Us. 
55·) 
)5·1 
26.0 
12.1 
• 
20.) 
)2.6 
20.6 
'1.2 
10.2 
'
5.4 
8.1 
4.B 
6.) 
9.) 
12.2 
10.1 
.0.4 
9.5 
4.4 
8.7 
8.1 
2.6 
).4 
20.5 
60.4 
97 .8 
52.1 
8:2.7 
25.) 
62.B 
)7.4 
4.1 
4.1 
82.B 14.) 80.4 
59.) 62.7 
7B.6 65.1 77.4 
65.4 22.B 72.6 57.7 
n ., 17.0 16.2 
)0.) ).4 44.) 61.6 
n.) 2,B 17.9 
2).1 4.1 1).2 52.7 
)9.0 7.4 '9.9 51.9 91.) 
40.4 )8.7 )).1 41.1 
29.0 )7.7 98.8 20.6 
29.B 11.6 24.7 40.7 66.0 
47.1 B.3 25.6 )8.6 
)0.1 5).6 29.0 92.8 26.2 
)2.4 
)2.4 
51.9 
51.9 
11.0 7B.7 95.9 )4.7 
)).4 26.9 41.0 4B.9 
6).2 
88.5 19.5 61.1 
9.0 64.1 
20.) 75.6 
24.9 
91.' 25.6 91., 
)0.7 
8.7 24.B 66,8 
60.6 45.6 62.6 77.9 
)).) 95.7 
24.1 
~.9 66.0 90.) 57.' 11.9 
'5.1 )8.9 6.0 
7B.7 )'.9 54.6 ) •• 6 
)8.0 61.4 )'.) )).8 ).) )0.6 
)8.0 17.) 41.2 20.6 
j).1 29.2 23.9 66.1 )4.) 2.6 22.8 8:2.5 
6'.5 44.7 2B.9 20.6 
37.0 12.1 20.6 4B.9 • 49.2 
22.4 21.) 
I'or the .tbod. of oo~t&tloD of the peroenta,p ...... otton '.5.1. 
10\ • • ( 1) I_I lD41oat .. that t .... &Ild parlq(co.bh.d) 40 act .rpl&iD arq pan of Ihe d..Uhreooe in tha .,rtalltJ r&1 .. of ibe twa eht.e u.nd.r oou1deraHoD. 
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Here again we find that the differences in the 
distribution of births by age or parity are relatively 
unimportant in explaining the high mortality in New South 
Wales relative to other states (Tables 5.20 and 5.21). 
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Table 5.22 however suggests that between one-tenth to 
one-third, depending on the size of the difference in unad-
justed rates, of her post-war disadvantage in infant 
mortality relative to Victoria could be attributed to age 
and parity (combined). Relative to other states however 
either the birth structure for New South Wales is more 
favourable for lower mortality (Appendix Table B.9) or the 
differences in the distributions of birth are so small as to 
explain any significant part of its higher mortality 
(Table 5.22). 
Table 5.22 gives evidence that a major proportion of 
the average annual difference of mor e than 2.5 deaths per 
1000 live births in infant mortality between Queensland and 
Victoria during 1942-66 could be attributed to age and 
parity together. Sta ndardisation also considerably reduced 
the difference in infant mortality between Queensland and 
South Australia, though it did not completely eliminate it. 
Here we must emphasise, that, without the differences in the 
distribution of births by age and parity (combined), the 
difference in mortality between Queenland and Victoria wou ld 
have been statistically insi gnificant throughout the post-
war years. 
Table 5.22 also shows that the Victorian advantage in 
infant mortality relative to Western Australia or Tasmania 
during the years 1942-66 was derived mainly from her more 
favourable distribution of births by age and parity (combined) 
and so also was the case in the advantage of South Australia 
over Western Australia. 
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Lastly, age and parity together account for greater 
proportion of the state variation in infant mortality than 
either age or parity alone. 
CHAPTER VI 
SU MMARY AND DISCUSSION 
This investigation presented a retrospective survey 
of stillbirths and infant mortality in Australia and its 
six states during 1935-66. Moreover, it provided an 
insight into the inter-state variation in this type of 
mortality and studied the influence of certain de mographic 
variables in those differentials. 
As background, essential to the main analysis, the 
state differences in the definitions of stillbirth were 
considered in the introductory chapter. A perplexing 
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problem was found to exist in the non-uniformity with regard 
to the criterion of l ev idence of life 1 in the definitions 
laid down in different acts in each state. It raises 
doubts, obviously, whether the legal defirntion of a 
stillbirth, specified in the Registration of Births, Deaths 
and Marriages Acts, is strictly adhered to in practice in 
distinguishing a stillbirth from a live birth. In its 
recent surveys in Newcastle ( New South Wales), the Nort hern 
Central Medical Association Committee has foun d evidence which 
confirms these doubts. 1 
The extreme cases of the criteria that can occur in 
actual practice, are the following: one, when lbreathingl is 
considered as the sole proof of life; and the other, when 
all signs of life are considered for that purpose. A 
quantitative estimate of the effect of such differences upon 
the statistics for stillbirths and infant deaths was 
lNorthern Central Medical Association Committee, lFirst 
Report on Perinatal Mortality Covering the Period from 
July 1 1960 to June 30 1962 1 , Medical Journal of Australia, 
vol. 1, 1962, p.960. 
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therefore sought to solve the difficulties surrounding the 
issue. We were fortunate that the desired data had been 
tabulated in the Perinatal Surveys in New South Wales. 
It was found that, even if it is assumed that the definitions 
provided in the registration acts are strictly followed , 
the effect of the restricting the criterion to 'breathing' 
or extending it to 'all signs of life ' is not large enough 
to invalidate the interstate comparison in late foetal or 
infant mortality. When writing these final lines, we 
have gained access to the report on 'A Tasmanian Birth 
Record Surveyl reported by Professor S.L. To wnsend , which 
was undertaken from September 1960 to February 1962. 1 
The estimate of the effect derived from different criteria 
made in the tabulations given in this report is smaller than 
that obtained from the data for New South Wales. On the 
evidence that the definitions are not strictly followed, it 
is reasonable to suggest that the effect of the differences 
in defi~tion would in practice be smaller than any of these 
estimates indicate. 
The second major issue was the reliability of vital 
statistics. The reporting of stillbirths, particularly 
prior to the enforcement of their compulsory registration, 
needed careful consideration. Lack of evi dence , ho wever , 
prevented us from expressing any definite opinion. Our 
main contention was that the availability of a maternity 
allowance at delivery to all women after 1943 ensured the near 
completeness of the reportin g of stillbirths. Disa greement 
may not be found on this specific issue, but, d~ubts have 
been expressed for unknown reasons , on the com pleteness of 
the recording of stillbirths in some small states in official 
1 S.L. Townsend, Report on A Tasmanian Birth Record Survey, 
National Health and Medical Research Council, Canberra, 1964. 
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b 1 . . 1 P u 1 cat 1 0 n s. A comparison of the ratios of the stillbirths 
rates to early-neonatal mortality rates for various states 
provided evidence that the degree of incompleteness in 
the reporting of stillbirths, if any, was more or less 
uniform in all states. However, since this analytical 
procedure is subject to certain assumptions, these 
observations have to be viewed with caution. 
For the completeness of the registration of live births, 
we relied once again on the availability of a maternity 
allowance at birth, rather than testing it by standard 
demographic procedures. The allowance presumably not only 
ensures the completeness of the reporting of the event but 
also is an incentive for its early registration. The 
requirement of a burial certificate before a corpse can be 
buried or cremated is also assumed to be a safeguard 
against the under-reporting of deaths. Official opinions 
are in line with these assumptions. 
6.1 Improvements in Late Foetal and Infant Mortality during 
1935-66. 
The uncertainties underlying the statistics for still-
births for earlier years find at least partial support in 
the apparent difference in the pattern of development 
between late foetal and early-neonatal mortality noted 
during the pre- and early-war years. Since the two types 
of mortality are aetiologically similar, a concurrent change 
in their rates was desirable. The data for stillbirths 
for some states for these years were estimated by assuming 
a linear decline, and the possib~ity remains that the apparent 
nature of the decline in the national late foetal mortality 
was the result of this artifact. This is unlikely, however, 
lSee, for instance, Official Yearbook of the Commonwealth of 
Australia for 1967. p.230. 
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because, if the rates based on only recorded events are 
considered, the trend is strikingly similar to that derived 
from the recorded and estimated events. 
The latter years of World War II were in contrast 
characterised by similar changes in both late foetal and 
early-neonatal mortality, and also in infant mortality as 
a whole. The relative and absolute decline in infant 
mortality far exceeded the fall in late foetal mortality. 
In a short space of three years, between 1942 and 1945, the 
risk of infant death dropped by 10 deaths per 1000 live births. 
This large decline appears to have been precipitated by the 
failure to achieve any real reduction in the immediately 
preceding years. For, it was barely equalled in the 
following two decades. It resulted lar gely (nearly two-
thirds) from the decline in mortality in the post-neonatal 
period, when deaths arise mainly from external environmental 
factors. The decline in the so-called endogenous component 
of infant mortality (neonatal mortality) contributed only 
one-third of this decline. The neonatal deaths accounted 
for nearly two-thirds of all infant deaths around that 
period. 
It was earlier suggested that the improvement in socio-
economic conditions of the people, resulting from the 
tremendous increase in the level of employment which 
coincided with the mortality decline might explain a part 
of this decline. It seems unlikely, however , because a 
significant rise in the cost of living was also experienced 
during those years which would have restricted an improve-
ment in living standards. 
Similarly, the sulphonamides, although introduced in 
the late-1930 ' s, were not available in general practice until 
the end of World War II. Further, neither was there any 
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marked expansion of prenatal and obstetric services nor 
were any new medi~l discoveries made. Hence, the increased 
opportunities for effective medical treatment cannot be 
the explanation. 
It is true that the onset of this improvement coincided 
with the reversal in the position of the metropolitan and 
non-metropolitan areas in infant mortality and there was 
a significant rise in the ~oportion of all births occurring 
in metropolitan areas. However, the statistical effects 
of these favourable changes are too small to account for 
any considerable proportion of the improvement. Similar 
comments apply to the changes in the distribution of births 
by age and parity, which favoured a decline in mortality, 
during this interval. On the contrary, a sudden, but small, 
rise in the incidence of illegitimacy was experienced in 
these years which demonstrably fuvoured a rise in mortality. 
The decline, however, continued as a longer-term 
downward trend. The rate of improvement in late foetal 
mortality remained unchanged but that for infant mortality 
slowed down in the immediate post-war years. The 
deceleration can partly be explained if it is assu med that 
the increasing prevention of deaths in the intra-uterine 
period implied in many cases merely a lag in the time of 
deaths of the foetuses. Thus, because of better efforts, 
many infants survived the hazardous parturition but were 
too weak to adapt to extra-uterine environment and succumbed 
immediately after birth, providing a deflation in the rate 
of decline of early-neonatal mortality and thereby infant 
mortality as a whole. It is, however, important to note 
that, while the changes in the distribution of births by 
age and parity of mother were conducive to a decline in 
late foetal mortality during these years, they favoured a 
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rise in infant mortality. Their numerical effects are, 
however, too small to provide any satisfactory explanation 
in this regard. 
The 1950·s and later years saw the wide use of 
chemotherapy, advances in medical knowled ge and techniques, 
the increased facilities for antenatal , obstetric and 
paediatric care and the expansion of social service 
programmes. Increased provisions for hospital beds were 
made and a medical benefit scheme was introduced under the 
National Health Act, which resulted in a steady increase 
in institutional deliveries. Thus, more and more pregnant 
women came under medical supervision. Improvements in 
socio-economic conditions and standards of living also 
coincided, creating better conditions for preventing 
reproductive inefficiency. The individual effect of each 
of these factors on mortality is however difficult to 
disentangle. Had they coincided in the 1940·s, probably, 
the problems that we are discussing now in the late 1960·s 
would have been discussed at least one decade earlier. 
Between 1950 and 1966 , t he stillbirth rate was reduced 
by only 7 deaths per 1000 total births and the infant 
mortality rate by only 6 deaths pe r 1000 live b~bs. Th e 
relative contribution of the decline in neonatal mortality 
and post-neonatal mortality to this improve ment was 
directly proportional to their contribution to all infant 
deaths in 1950. The analysis of mortality trends by cause 
of death is, however, less rewarding . This is due largely 
to the improvement in the specificity of medical diagnosis 
and the state differences in diagnosis which introduce 
incompatibility in mortality from various causes. In 
cases like prematurity, for instance, a fall in mortality 
has occurred, counterbalanced to some degree by the rise in 
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mortality from asphyxia and atelectasis and other diseases 
of early infancy. 
6.2 The Recent Deceleration in the Decline in Mortality, 
its Consequences and the Future Outlook. 
A striking feature of the late 1950's, not mentioned 
in the previous section, was the marked deceleration in the 
rate of improvement of late foetal mortality. Had the 
previous trend continued unchanged, a linear extrapolation 
of the trend line for 1944-58 indicates, the risk of still-
birth in 1966 would have been almost half of that actually 
experienced in that year (12 deaths per 1000 total births). 
At the present rate of improvement, such an achievement 
appears uncertain even by the mid-1970's, and presumably will 
not occur unless a medical break-through is made. 
The residual problem of stillbirths is concentrated in 
five causes. They are: placental and cord conditions, 
diseases and other conditions of pregnancy and childbirth, 
developmental abnormalities, difficulties in labour, 
erythroblastosis and the residual unexplained causes. Recent 
Perinatal Mortality surveys in Victoria have shown that nearly 
two-thirds of stillbirths occur before the onset of labour. 
Obviously these deaths cannot be prevented by better ma nage-
ment of labour or improvement in the standard of obstetrics. 
Most of the deaths ascribed to 'unexplained causes' are 
described as being in this group, and hence they are of vital 
importance from the viewpoint of further improvement in 
stillbirths. Intensive prenatal care, prevention and 
successful treatment of maternal morbidity during pregnancy 
and better obstetrical care and services could prevent many 
deaths associated with erythroblastosis foetal is, difficulties 
of labour and the diseases and conditions of pregnancy and 
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childbirth. 
The relationship of certain epidemiological variables 
with malformations of the central nervous system and other 
sites has been demonstrated in numerous studies over the 
last three decades. l The basic aetiology of congenital 
malformation is however still obscure. It seems unlikely 
therefore that any major reduction in mortality from these 
causes will occur in the near future. 
More intensive investigations are needed for determining 
the causes of stillbirths. We recom mend that, as in 
Victoria, consultative councils on perinatal mortality should 
be established in all states. The health departments in 
the states should establish centres where auto psies can be 
performed on perinatal deaths. It is necessary because 
in a majority of late foetal deaths postmortem examination 
is perhaps the only certain method of determining the under-
lying cause of death. 
As with late foetal deaths, a slackening inthe decline 
in infant mortality has also been observed. Apparently it 
began around 1950 but intensified after 1958 , when a low 
rate of 20 deaths per 1000 live births was attained. An 
unqualified implication could be that an irreducible li mit 
has been approached. This appears unlikely, however, 
because at least three countries , the Netherlands , Norway 
and Sweden, have recorded infant mortality rates of less 
than 15 deaths per 1000 live births in recent years. An 
unpleasant consequence of this deceleration has been that 
Australia has lagged behind in the international race to 
lower infant mortality. In 1966 the Australian rate was 
at least 20 per cent higher than the rates for the three 
lFor the studies see, D.B. Pitt, Congenital Malformations: 
A Review. II. Medical Journal of Australia, vol. 1, 1962, 
pp . 121-4. 
countries referred to above. About 52-80 per cent of 
this disadvantage derived from higher mortality in early 
infancy. In 1966 the Australian post-neonatal rate was 
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also more than twice the Swedish post-neonatal rate. Further 
reductions in post-neonatal mortality will, however, not 
be large, because it has already reached a low level, 
though not perhaps relatively so when compared with the 
levels of the above three countries. 
Further improvement in infant mortality will depend 
largely on the reduction of deaths in early infancy. The 
latter contribute more than two-thirds of all infant deaths. 
Prematurity is the largest single factor in the mortality of 
early infancy. Directly and indirectly , it is responsible 
for at least three-quarters of the fatalities in the first 
week following birth. The possible ways of reducing the 
problem that prematurity presents are known to be three-fold: 
the prevention of causes (or determinants) , the better 
management of labour and the proper care of the newborn. 
Considerable research has been done on the association of 
social and medical factors with prematurity. The diffusion 
of existing knowledge and further research in the aetiolo gical 
factors can produce favourable results. Improvements in 
the standard of, and the facilities for, antenatal and 
obstetric care can also contribute to this end. The role 
of more and more paediatric services in this respect is 
also vital. Numerous epidemiological studies have revealed 
a marked association of prematurity with the incidence of 
congenital malformation. With a decrease in the incidence 
of prematurity, a decrease in the incidence of, and the 
mortality from, congenital malformation may also occur. 
Here we wish to recommend that information on the birth 
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weight of every child should be recorded on birth certificates. 
An alternative might be that Health Departments in each 
state shou~ obtain and record this information. The 
importance of this infor~ation can hardly be over-emphasised. 
It would not be difficult to obtain this information because 
almost all births occur in institutions. 
6.3 State Variation in Late Foetal, Perinatal and Infant 
Mortality and the Factors in the Variation. 
The determination of the statistical significance of the 
differences in late foetal, perinatal and infant mortality 
between various states was the basic step in the inter-
state analysis. The identification of various states into 
'low' and 'high' mortality categories, though based on this 
procedure, was basically for convenience of analysis. 
Because of the small numbers, the annual fluctuations in 
mortality rates in sma ller states were large. This added 
some uncertainty to the results. 
The rankings of various states in all the three types 
of mortality were subject to marked annual changes in the 
pre-war and war years but, broadly speaking, were relatively 
stable during the post-war era. Tas ma nia was the only 
exception. Prior to the mid-1950 ' s it ranked among the 
so-called 'high' mortality states, but thereafter produced 
the lowest rates. The post-war state rankings were similar 
for both late foetal and perinatal mortality. With some 
reservations, this observation can be taken to suggest that 
the effects of the differences in the definitions of still-
births on the statistics of stillbirths and related events 
were not large. 
During the post-war era, in general, Queensland showed 
the highest late foetal and perinatal mortality amongst 
states and New South Wales the next highest. Victoria 
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produced the lowest rates and Western Australia and South 
Australia occupied middle positions. In perinatal mortality, 
South Australia had a slight edge over Western Australia, 
mainly because of its lower early-neonatal mortality rates. 
In the case of infant mortality, New South Wales was most 
unfavourably placed. Queen~and and Western Australia, 
whose rates were closest, together ranked next. Victoria 
produced the lowest mortality. Its annual rates were 
statistically significantly lower than the rates for the 
three 'high' mortality states. South Australia also showed 
a slight advantage over other states, except Tasmania. 
The Victorian advantage in infant mortality was marked 
in both early and later infancy. Numerically more than 
four-fifths of Queensland's post-war disadvantage in infant 
mortality relative to Victoria and South Australia was due 
to her disadvanta ge in early-neonatal mortality. The 
differenc~ in the early-neonatal mortality rates between 
New South Wales and Victoria or South Australia accounted 
for one-half and nine-tenths respectively of the average 
annual differences in their infant mortality rates during 
that period. 
Lack of necessary tabulations, or fallacies in available 
data, marred our efforts to examine the role of selected 
demographic factors in the inter-state variation in late foetal 
and infant mortality. Some observations nevertheless merit 
mention. It was found that infant mortality in Queensland 
and Western Australia in non-metropolitan areas was consid-
erably higher than the mortality in the non-metropolitan 
areas of Victoria and South Australia. The differences in 
mortality in their metropolitan areas was almost nil. New 
South Wales ' disadvanta ge in infant mortality relative to 
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the two latter states was however marked in both the metro-
politan and the non-metropolitan areas. 
Similarly, in every month of the year infant mortality 
in New South Wales was found to be higher than in Victoria. 
But Queensland's and Western Australia's disadvantage 
relative to Victoria and South Australia was found only in 
the summer. 
The state differences in all the three late foetal, 
perinatal and infant, mortality rates, were found to be 
independent of illegitimacy. The main reason for this is 
that the differences in the incidence of illegitimacy are 
not large. Standardisation of infant mortality for place 
of residence reversed the position of Queensland relative 
to South Australia and Tasmania. It also showed that a 
considerable proportion of higher mortality in that state 
as compared with Victoria during 1953-66 was due to her 
unfavourable distribution of births by place of residence. 
The distribution of births by place of residence was strikingly 
similar to that for Queensland, but it was more favourable 
to low mortality because mortality in non-metropolitan areas 
in that state was found to be lower than in the metropolitan 
areas. 
Age and parity of mother are the only important factors 
which explain any considerable part of the differences in 
mortality between the so-called 'high' and 'low' mortality 
states, but certainly not the whole of it. This sug gests 
that there must be some other aetiological factors, besides 
the demographic factors, like the differences in the quality 
and quantity of prenatal and postnatal care services, which 
should be investigated, to explain the differentials. 
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APPENDIX IAI 
The state definitions of stillbirth, under the acts 
requiring the notification of the event or its compulsory 
registration, which form the basis of the stillbirth 
statistics used in this study are given below: Moreover, 
other acts under which fue notifications are required are also 
mentioned. 
New South Wales. 
The compulsory registration of stillbirths became 
effective in New South Wales by the Registration of Births, 
Deaths, and Marriages Act 1934. For the purpose of this 
act the stillbirth is defined in the following words: 
IStill-born child l means any child of seven months of 
gestation or over not born alive and includes any 
child not born alive which measures at least 1411 but 
does not include any which has actually breathed. 
The statistics for this state, used in the present analysis, 
are based on the events registered in accordance with the 
provisions of this act. Before the legislation of this 
act, stillbirths were required to be reported under the 
Notification of Births Act 1915 and the Nurses Registration 
Act 1924, but the available statistics were thought to be 
incomplete and hence not published. 
these acts shall be considered later. 
Victoria. 
The definitions under 
For the period prior to 1953 the statistics for Victoria 
are based on notifications received in accordance with the 
provisions of Cemetries Act 1915-44, the Maternity Allowance 
Act 1912-44 and the Commonwealth Social Services Consolidation 
Act 1947. Notifications of stillbirths were, however, also 
received under the Nurses Registration Act 1923 and the 
Births Notification Act 1930. The definitions shall be 
considered later. The Registration of Births, Deaths and 
Marriages Act 1952 which made the registration of still-
births obligatory defines a stillbirth in the following 
terms: 
'Sti11-born chi1d ' means any child born of its 
mother after the 28th week of pregnancy which did 
not at any time after being born breathe or show 
any other sign of life and where the duration of 
pregnancy is not reliably ascertainable includes any 
foetus weighing not less than two pounds and twelve 
ounces. 
Queensland. 
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The compulsory registration of stillbirths was intro-
duced in Queensland in the year 1959 under the Registration 
of Births, Deaths and Marriages Act 1958 which defines a 
'sti11-born chi1d ' as: 
'A child which has issued forth fro m its mother after 
the 28th week of pregnancy and which did not at any 
time after being completely eXfE11ed from its mother 
breathe or show any other sign of life. I 
According to the provision of Health Act 1937 which 
replaced the Notification of Births Act 1932, the notific-
ation of birth is required to be furnished to the district 
registrar within a period of 72 hours after birth. These 
notifications are in addition to and not substitution for 
the requirements of the Registration of Births, Deaths 
and Marriages Act 1855. 
provided that the 
For the purpose of that act it is 
'Birth of an infant' shall mean and include the birth 
of an infant whether born alive or dead, whether 
prematurely or at full time, but s hall not apply in 
the case of delivery of a non-viable chi1d ' . 
The records of stillbirths have, however, been kept only 
since 1942. 
South Australia. 
The registration of stillbirths became obligatory in 
this state in 1937 by the Births, Deaths Registration Act 
1936. According to this act the term: 
'Stil1-born' or 'sti11-birth' applies to lany child 
which has issued forth from its mother after the 
28th week of pregnancy and which did not at any 
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time after being completely expelled from its mother, 
breathe or show any other signs of life'. 
Both under the Nurses Registration Act 1920 and the Early 
Notification of Births Act 1926, the cases of stillbirths 
are also notified. But prior to 1938 no statistics on 
stillbirths are available. 
Western Australia. 
Registration of stillbirths has been obligatory in 
Western Australia since 1908 by the Registration of Births, 
Deaths and Marriages Act, 1907. According to this act 
the 
'Still-born child' means any child of seven months 
gestation or over not born alive'. 
Under the Health Act 1911 mid-wives are also required to 
report cases of stillbirths. 
Tasmania. 
The registrotion of stillbirths is not compulsory in 
Tasmania. However, notifications are received by the 
registrars of births, deaths and marriages in accordance 
with the provisions of the Notification of Births Act, 1910, 
which requires the reporting of every child which has issued 
forth from its mother after the expiration of the 28th week 
of gestation, whether alive or dead. The statistics for 
this state are probably based on these notifications. 
Notification of Births Act. 
The primary objective for legislating this act in various 
states was to obtain information concerning the occurrence 
of a birth, as early as possible following a delivery, to 
enable the nurses at the local infant health centres to visit 
the house to which the notice relates. This is why the 
notification if required to be furnished within 24-36 hours, 
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varying in different states. Moreover these notifications 
are given to the clerk of the local authority or municipality, 
and not to the registrar of births, deaths and marriages. 
But the latter can have access to these notifications at 
all times. 
This act applies only to viable infants, whether born 
alive or dead. The 'viability', in general, refers to a 
gestational age of 7 months. The criterion of evidence of 
life is however not specified in any state. 
Nurses Registration Act. 
The Nurses Registration Act or its equivalent was enforced 
in varying years between 1920 and 1933 in different states. 
Under these acts every mid-wife or mid-wifery nurse is 
required to furnish a report in writing of every case of 
stillbirth attended by her to either the Boa rd of Health of 
the state or the medical officer of the district in whi ch 
she practices. The notifications under these acts, however, 
cover only a part of all events - only those where a mid-wife 
or a mid-wifery nurse was in attendance. These notifications 
are not required for any specific purpose. It is just one 
of the regulations governing the practices of mid-wives. 
With the exception of Western Australia the definition of 
stillbirth in all states is the same: Ian infant which 
is of seven months of intra-uterine development, but which 
was not b 0 r n al i vel. The We s t ern Au s t r ali an reg u 1 at ion s 
have a variation in the concluding phrase which reads, 'after 
being completely born it has not breathed or shown any 
evidence of life ' . 
Maternity Allowance Act, 1912-44. 
The Maternity Allowance Act is enforced uniformly in all 
states. For the purpose of this act it is specified, that, 
• ~ , .' I ~ ~ • ,~' : .,'1 t • ~ .' , ~ \ I ~ .'" ". 
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'where the child is not born alive or dies within 12 hours 
after birth a medical certificate must be furnished that the 
child was a viable child ' . According to Cumpston, the 
official interpretation of viability was the completion of 
seven months of intra-uterine development. The 
Commonwealth Social Services Consolidation Act 1947 which 
superseded the above act changed the gestation period to 
5 and a half calendar months. 
APPENDIX t B t 
TABLE B.l: STANDARDIZING FACTORS FOR CHANGES IN THE 
DISTRIBUTION OF BIRTHS BY AGE OF MOTHER: STILL BIRTH 
RATE: AUSTRALIA (1935-66) AND STATES (1942-66) 
YEA.B N.S.W. VIC. QLD. S.A. W.A. TAS. AUST-
RALll 
1935 0.969 
1936 0.973 
1937 0.962 
1936 0.986 
1939 0. 993 
1940 0. 994 
1941 1.000 
1942 1.009 0. 986 0. 993 0.999 0.987 0,988 0.997 
1943 1. 008 0. 986 0.997 0. 995 0.988 0. 998 0 . 991 
1944 0. 992 0.961 0·919 0. 983 0.971 0.975 0.980 
1945 0. 988 0.965 0. 980 0.971 0 . 961 0.981 0. 978 
1946 0. 996 0.979 0.979 0 . 992 0.973 0 . 996 0 . 987 
1941 1.008 0.992 0.991 1.005 0.986 1.005 0.999 
1\148 1.008 0. 992 0 . 995 1.006 1. 001 1.004 1.001 
1949 1.016 0.996 1. 000 1.012 1.000 1.007 1. 006 
1950 1.014 1.003 0.997 1.008 1.005 1.007 1.007 
~951 1. 015 1.006 1.001 1.014 1.010 1.0<12 1.010 
1952 1.018 1.009 1. 005 1.008 1.012 1.020 1.012 
1953 1.016 1.008 1.000 1.011 1.019 1.012 1.012 
1954 1.017 1.006 1.003 1. 009 1.019 1.016 1.012 
1955 1.014 1.010 1.007 1.006 1.026 1.012 1.012 
1956 1.018 1.008 1.003 1.012 1.028 1.016 1.013 
1957 1. 018 1.009 1.009 1.014 1.027 1.019 1.015 
1958 1.022 1.012 1.013 1.015 1.034 1.027 1.019 
1959 1.0%1 1.018 1.016 1.018 1.039 1.024 1.022 
1960 1.030 1.019 :.020 1.021 1.038 1.034 1.025 
1961 1.033 1.019 1.021 1.023 1.042 1.029 1.026 
1962 1.035 1.022 1.024 1.026 1.047 1.038 1.030 
1963 1. 035 1.021 1.023 1.026 1.052 1.041 1.031 
1964 1.037 1.031 1.031 1.034 1.059 1.050 1.034 
1965 1.047 1.039 1.045 1.047 1.064 1.069 1.044 
1966 1.057 1.046 1.050 1.054 1.076 1. 075 1.051 
& The standardizing factors were computed using the standard 
mortality rates and the statistics on live births by age 
of mother. 
Source. (i) For the standard lIXIriality rates S""e table 501. 
(11) For the statistics Of> births by age of mother see 
f~gure 5.1 and 5.2. 
TABLE B.2: STANDARDIZING FACTORS FOR CHANGES IN THE 
DISTRIBUTION OF BIRTHS BY PARITY OF MOTHER: STILL BIRTH 
RATE: AUSTRALIA~935-66) AND STATES (1942-66) 
YEAH N.S.". VIC. QLD. S ..... W.ol.. TAS' AUST-
!!ALIA 
1935 0.909 
1936 0.918 
1931 0.924 
1938 0.932 
1939 0.940 
1940 0.946 
1941 0.951 
1942 0.948 0.970 0.942 0.970 0.962 0.908 0.954 
1943 0.954 0.911 0. 949 0. 976 0.965 0.91 1 0.959 
1944 0. 965 0. 985 0· 950 0.985 0 . 916 0.907 0.968 
1945 0.961 0.986 0.953 0.981 0 .967 0.919 0. 969 
1946 0. 970 0. 990 0.954 0.981 0.979 0.941 0 . 914 
1941 0 .911 0. 988 0. 959 0 . 989 0.978 0.938 0. 914 
1948 0.980 1.000 0.960 1.002 0.99G 0. 944 0.983 
1949 0.985 1.002 0.968 1.004 0.999 0.943 0.981 
1950 0 .989 1.003 0.968 1.004 0. 996 0.952 0.990 
1951 0 . 981 1.004 0.967 1.009 0.996 0.948 0.969 
1952 0 . 984 0.998 0.961 1.000<. 0.991 0.947 0.984 
1953 0 . 981 0. 994 0. 960 0.996 0.986 0.947 0.982 
1954 0 . 984 0.990 0.960 0. 989 0. 989 0.944 0.981 
1955 0.982 0.991 0·955 0. 990 0 . 978 0.940 0.979 
1956 0.,77 0. 984 0.954 0.982 0.971 0.938 0. 974 
1957 O.91J 0.979 0. 953 0.978 0 .971 0.934 0.970 
1958 0.9H 0. 980 0.946 0.975 0.912 0.931 0.969 
1959 0.97~ 0·976 0.943 0.971 0.965 0.927 0.964 
1960 0.91~ 0.976 0.942 0.970 0.963 0.926 0.963 
1961 0.967 0.965 0. 935 0 · 964 0.960 0.920 0.959 
1962 0.966 0.964 0. 933 0.966 0. 963 0.921 0.958 
1963 0;965 0.964 0.932 0.965 0. 963 0. 920 0.958. 
1964 0.967 0.963 0 .934 0. 965 0.961 0.931 0.960 
1965 0.973 0.971 0·939 0.973 0.969 0.950 0.966 
1966 0.978 0.973 0 .942 0.971 0.919 0.955 0.910 
a The standardizing lactors w.re computed using the standard 
mortality rates and the statistics on live birth. by parity 
of IIIOther. 
I 
i 
I 
Source.(i) For the standard late toatal mortality rates see table 5.1. 
(ii) For the statistics on births by parity ot mother see 
tigure 5.3 and 5.4. 
N 
TABLE B.3: STANDARDIZING FACTORS F OR CHANGES I N THE 
DISTRIBUTION OF BIRTHS BY AGE AND PARITY OF MOTHER 
(C6MBINED): STILL BIRTH RATE: AUSTRALIA 91935-66) 
AND STATE S (1942-66) 
YEAR Ii.S.W. VIC. Q.LD. S.A. IV .A. TAS. 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 0 . 973 0. 952 0. 966 0.965 0 . 966 0. 954 
1943 0 . 970 0 . 952 0 . 969 0.966 0.967 0 . 966 
1944 0 . 972 0 . 950 0.959 0 . 969 0 . 965 0.939 
1945 0 . 971 0 . 951 0.961 0 . 967 0.960 0 . 950 
1946 0.976 0. 965 0 . 959 0 . 980 0:971 0 . 980 
1947 0.986 0 . 976 0 .971 0.99q! 0. 976 0 . 985 
1948 0 . 999 0 . 992 0;983 1. 009 1. 010 0.989 
1949 1.01) 1.001 0.993 1.018 1.014 0.992 
1950 1.016 1.012 0.991 1.017 1.022 1.002 
1951 1.018 1. 017 0 . 999 1.028 1. 031 1.005 
1952 1. 018 1. 013 0 · 997 1.021 1. 030 1. 011 
1953 1. 018 1.013 0 . 995 1.025 1. 036 1. 005 
1954 1. 023 1. 012 1. 000 1. 020 1. 044 1.014 
1955 1.033 1.020 1.005 1.022 1.043 1. 011 
1956' 1.024 1.015 1.003 1.023 1.047 1.01) 
1957 1.033 1.014 1.003 1.022 1.047 1.01) 
1958 1.025 1.018 1.005 1. 026 1.051 1.017 
1959 1. 029 1.021 1.008 1.029 1.056 1.018 
1990 1.032 1.026 1.010 1.035 1.053 1.020 
1961 1.031 1.022 1.011 1.036 1.057 1.022 
1962 1.035 1.026 1.013 1.038 1.061 1.024 
1963 1.036 1.030 1.018 1.041 1.066 1.027 
1964 1.035 1.030 1.015 1.036 1.066 1.046 
196'5 1.046 1.042 1.026 1.050 1.072 1.070 i ,j6o 1.056 1.045 1.029 1.056 1.090 1.074 
a The standardizing factors w.~ eamputed using thy standard 
late foetal mortality rates and the statistics on births 
by age of mother and parity(combined). 
AUST-
RALIA 
0.930 
0.932 
0.942 
0.947 
0.954 
0 . 957 
0 . 963 
0 . 964 
0 . 964 
0 . 963 
0.97 D 
O. 97S 
0.980 
0 . 996 
1. 007 
1.012 
1. 016 
1. 01 4 
1. 015 
1. 019 
1.021 
1.019 
1. 019 
1.023 
1.023 
1.026 I 
1.025 
1.030 
1.032 
1.033 
1.045 
1.051 
Source, (1) For the standard late foetal mortality rates see table 5.1. 
(ii) For the statistics OD births by age of mother and parity 
see figura 5.5 and sectioD 5.3. 
TABLE B.4: STANDARDIZING FACTORS FOR CHANGES IN THE 
DISTRIBUTION OF BIRTHS BY AGE OF ~!OTHER : PERINATAL 
HORTALITY RATE : AUSTRALIA (1935-66) AND STATES (1942-66) 
YEAR N.S.W. VIC. Q.LD. S.!. W.!. TAS. 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 1.004 0.991 0.993 1.001 0. 990 0. 985 
1943 1.004 0 . 991 0.997 0. 998 0 . 990 0.994 
1944 0 . 994 0. 977 0 . 983 0. 990 0 . 978 0 .978 
19t!5 0 . 99 1 0 . 976 0 . 984 0 . 987 0 .974 0.982 
19415 0 . 996 0.986 0.984 0 . 999 0 . 98, 0 . 994 
1947 1. 004 0.994 0.992 1.004 0 . 987 0 . 999 
1948 1.003 0 . 994 0 . 994 1. 004 0. 998 0.998 
1949 1.009 0 . 997 0.998 1. 008 0.997 0 . 999 
1950 1. 009 1.(>03 0 . 995 1.006 1.001 1.000 
1951 1.009 1.005 0 . 998 1.011 1.004 1.004 
1952 1.011 1.007 1. 001 1. 005 1.006 1.010 
1953 1.010 1. 006 0.998 1. 008 1.011 1.004 
1954 1. 010 1.005 0.999 1.006 1.011 1. 007 
1955 1.008 1.007 1. 002 1.002 1.015 1.003 
1956 1.010 1. 005 0 . 998 1.007 1 . 016 1.003 
1957 1. 010 1.005 1.002 1. 007 1.015 1.005 
1958 1.012 1.007 1.005 1. 007 1. 021 1.010 
1959 1.014 1.010 1.006 1. 008 1.023 1. 007 
1960 1.016 1.011 1.008 1.010 1.022 1.013 
1961 1.016 1.010 1.008 1.010 1.024 1.009 
1962 1.019 1.012 1.010 1.012 1.028 1.014 
1963 1.017 1.014 1.009 1.010 1.029 1.016 
1964 1.015 1.014 1.009 1.01) 1.030 1.017 
1965 1.020 1.020 1.016 1.020 1.031 1.028 
1966 1.026 1.024 1.018 1.024 1.040 1.031 
-------
a The standardizing factore yere computed using ths standard 
perinatal mortality rates and the statistics on births by 
age of mother. 
AUST-
RALIA 
0.972 
0 . 976 
0 . 983 
0 . 987 
0 . 992 
0. 994 
0 . 998 
0 . 997 
0 . 997 
0 . 986 
0.984 
0.991 
0 . 998 
0.999 
1.003 
1.004 
1.006 
1.008 
1.007 
1.007 
1.007 
1.007 
1. 008 
1.010 ' 
1.012 
1.01) 
1.01) 
1.016 
1.015 
1.016 
1.022 
1.023 
Source. (i) For the standard perinatal mortality rates see table 
(11) For the statistics on births by age of mother Bee 
figure 5.1. and 5.2. 
5.4. N 
N 
'r ABLE B.5: ST ADDARDIZING FAC TORS FOR CHANG E S IN THE 
DISTRIBUTION OF BIRmS BY PARITY OF MOTHER: PERINATAL 
MORTALITY RATE: AUSTRALIA (1935-66) AND STATES (1942-66) 
YEAR B.S.W. VIC. QLS. S.A. W.A. TAS. AIlS'!'-
RALIJ. 
1935 0.928 1936 0.934 1937 0.939 1938 0.946 1939 0.952 
i 
1940 0. 957 1941 0.961 1942 0. 953 0. 97 5 0. 954 0. 975 0. 970 0. 928 0.963 1943 0.962 0 . 976 0.959 0. 980 0 . 9A' 0· 934 0.966 : 1944 0 .972 0. 987 0 .960 0. 987 0.9 1 0 . 927 
1945 0. 973 0. 990 0. 963 0. 989 0. 975 0. 937 1946 0. 976 0. 991 0. 964 0.990 0. 983 0 . 954 1947 0. 976 0. 989 0. 967 0. 990 0. 982 0. 951 1948 0. 984 0;999 0.968 1. 001 0. 992 0. 956 1949 0 . 988 1. 001 0. 975 1.003 0. 994 0. 956 
1950 0.992 1.002 0. 976 1. 003 0. 997 0.963 1951 0. 990 1. 003 0.974 1.007 0.997 0. 960 
1952 0. 987 0.997 0.969 0 . 999 0. 993 0 . 959 1953 0. 985 0.995 0.969 0. 997 0. 990 0. 959 1954 0. 988 0. 992 0.969 0. 991 0. 992 0. 957 
1955 0.986 0.993 0. 965 0 . 992 0 . 9813 0.954 1956 0.982 0. 987 0.964 0. 985 0 . 983 0. 952 1957 0. 979 V. 983 0 .964 0 . 983 0.978 0.949 1958 0.980 0.984 0.958 0. 980 0.978 0. 946 
1959 0· 977 0 .981 0.955 0.977 0.973 0.943 
1960 0.976 0.981 0.955 0.976 0.971 0.942 1961 0. 974 0.973 0.950 0.972 0.969 0.937 1962 0.973 0.972 0.948 0. 973 0.971 0.938 1963 0.972 0.972 0.947 0.973 0·971 0.937 1964 0.974 0.971 0.948 0.972 0.974 0.951 
1965 0.978 0977 0.952 0.978 0.976 0.961 1966 0.982 0.979 0.953 0.981 0.983 0.965 
a 1'b.e standardizing tactors were computed UJling the .tandard 
perinatal mortAlity rates and the statistics on births by 
parity ot mother. 
0. 974 . 
0. 976 
0. 979 
0. 979 
0.986 
0.990 
0. 992 
0. 992 
0.987 
0. 986 
0. 985 
0.984 
0 . 980 
0 . 977 
0 . 976 
0. 972 
0.972 
0.968 
0.967 
0.968 
0.968 
0.973 
0.976 
Source I (i) Por the standard per1DAtal aorlallty rates see table 5.4. 
(11) For the statistics an birt~ b,- parity ot IIOther see 
tigure 5.3 and 5.4. 
TABLE B.6: STANDARDIZING FACTORS FOR CHA-I-mES IN THE 
DISTRIBUTION OF BIRTHS BY AGE AND PARITY OF MOTHER 
(COIffiINED) : PERINATAL MORTALITY RATE: AUSTRALIA (1935-66) 
AND STATES (1942-66) 
YEAR 1I.S.W. VII. QLD. S.A. W.A. TA'S. I AUST- I 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
a 
0.973 0. 961 0. 968 0. 972 0.970 0. 953 
0. 972 0. 961 0. 97 1 0 . 973 0.970 0. 963 
0. 976 0. 962 0 . 964 0.978 0.971 0. 945 
0 . 974 0 . 963 0 . 966 0 . 975 0. 967 0. 983 
0 . 979 0. 974 0. 965 0.985 0 . 977 0. 978 
0. 985 0. 981 0·974 0.991 0 . 979 0 . 979 
0. 993 0. 993 0 . 982 1. 005 1.003 0. 980 
1.004 0 . 999 0.989 1.011 1. 006 0. 983 
1. 006 1.008 0.987 1. 010 1. 009 0 . 989 
1. 007 1. 011 0. 992 1. 019 1.015 0 . 992 
1. 007 1.0C17 0.991 1.011 1.014 rrO . 995 
1. 007 1 . 0C17 0. 989 1. 014 1. 017 0 .992 
1. 010 1. 005 0.992 1. 010 1. 02 3 0. 996 
1. 016 1. 010 0. 994 1.010 1.020 0. 993 
1.008 1. 006 0. 992 1.010 1.023 0. 992 
1.014 1. 005 0.991 1.00! 1.023 0.991 
1.008 1. 006 0 · 991 1. 009 1.025 0. 993 
1. 010 1. 008 0.993 1.011 1. 027 0. 993 
1.C010 1.010 0.993 1.014 1. 024 0.993 
1.008 1.006 0.993 1.013 1.025 0. 993 
1.010 1.0C17 0.993 1. 014 1.027 0.993 
1.010 1.010 0.996 1.014 1.030 0.994 
1.009 1.010 0.992 1.011 1.031 1.005 
1.017 1.019 1. 001 1.020 1.034 1.022 
1.024 1.020 1.002 1.024 1.046 1.026 
The standardizing factors nN cOIaputed UJling the standard 
perinatal mort&lity rates and the .tatistics oil. births 11,-
&g1I ot mother and paritrlccabined). 
IlALIA. 
0. 938 
0. 939 
0 .947 
0. 952 
0. 958 
0. 961 
0. 966 i 
0.968 
0. 969 
0 . 969 
0 .979 
0. 976 
0. 982 
0 . 993 
1. 001 
1.004 
1 . 0C17 
1. 005 
1. 005 
1. 008 
1. 008 
1. 006 
1. 005 
1. 006 
1,005 
1.007 
1.004 
1 . 0C17 
1.007 
1.008 
1.017 
1.021 
Source I (i) Por the standard perinatal aort&lit:r rates see table 5.4. 
(11) Por the statistics an birtbe b,- age ot IIOther and parit;r 
(cCllbined) see t18ure 5.5 cd section 5.3. 
N 
w 
TABLE B.7: STANDARDIZING FACTORS FOR CHANGES I N THE 
DISTRIBUTION OF BIRTHS BY AGE OF r1 OTHER: HTFANT 110RTALITY 
RATE: AUSTRALIA (1935-66) AND STATES (1942-66) 
YEAR N.S.W. VI C. QLD . S.A. W.A. TAS. 
1935 Q.998 
1936 1. 003 
1937 1. 004 
1938 1. 003 
<1939 
1940 
1941 
1942 0. 998 1. 007 0.9;J1l 1. 009 1. 001 0.987 
1943 1. 003 1. 001l 1. 001 1. CXJ9 1. 001 0. 991 
1944 1. 004 1. 001l 1. 001 1.012 1. 002 0.994 
1945 1. 003 1.009 1. 001 1.011 0. 998 0.994 
1946 1.004 1. 009 1. 002 1. 012 1.003 0.996 
1947 1. 001 1. 0C'5 1.000 1. 00'( 0. 998 0.990 
1948 0. 991l 1.005 0.999 1.005 0.998 0.990 
1949 1. 000 1. 004 0.999 1.005 0.997 0.990 
1950 1. 000 1. 006 0. 991l 1.00, 0. 997 0.989 
1951 1. 000 1. 006 0.997 1. 000 0.996 0. 993 
1952 1. 001 1.007 0. 999 1. 004 0.998 1) . 994 
1953 1. 000 1. 007 0. 991l 1. 00'( 0,999 0.994 
1954 1.0u0 1. 006 0. 996 1. 003 0.998 0. 992 
1955 1.003 1. 006 0.996 1. 001 0.996 0.989 
1956 0.998 1.003 0.993 1. 001 0.997 0. 983 
1957 0. 997 1.001 0.993 0.999 0. 995 0.981 
1958 0. 996 1.001 0.993 0. 9;Jb 0.997 0.983 
1959 0.994 0.991l 0. 991 0. ;J92 0.994 0.979 
1960 0. 993 0. 999 0. 91l9 0. ;J93 0.993 0.977 
1961 0.990 0.996 0.987 0. 91l9 0·990 0.974 
1962 0. 91l9 0.995 0.987 0.987 0· 991 0.972 
19b3 0.91l) 0. ;J94 0. 9tl4 0.983 0.986 0.973 
1964 0.9"" 0. 91l5 0. 971 0.976 0. 977 0.959 
1965 0,9"( 3 0. 91l3 0. 967 0.972 0.972 0.956 
1966 0. 9'( 1 0.981 6.963 0.969 0.969 0.954 
a The standardizing factors were computed using the s tandard 
inf ant mortali ty rates and the stati stics on births by age 
of mother. 
~tA: 
0.987 
0.989 
0.989 
0. 994 
0. 997 
0. 999 
1.000 
1. 001 
1. 004 
1.005 
1.004 
1.005 
1.002 
1.000 
1.001 
1. 001 
1.001 
1, 002 
1.002 
1. 001 
1.000 
0.998 
0.997 
0.996 
0. 994 
0. 993 
0.990 
0.989 
0.986 
0.985 
0.983 
0.982 
Source I (i ) For t he standard infant mortality rates see table 5.7. 
(ii) For the statistics aD births by age of mother see 
figure 5.1 and 5.2. 
i 
TABLE B.8: STANDARDIZI NG FACTORS FOR CHANGES IN THE 
DISTRIBUTION OF BIRTHS BY PARITY OF MOTHER: INFANT 
MORT AL ITY RATE: AUSTRALIA (1935-66) AND STATES (1943-66) 
YEAR 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
a 
N.S.W. VIC. Q.Lll. S.A. W.A. TAS. AUS'f-
RALIA 
0.941 
0.950 
0.955 
0.961 
0.967 
0. 971 
0.976 
0. 975 0.990 0. 963 0. 992 0:974 0. 935 0.977 
0. 979 0.992 0. 967 0. 993 0. 976 0 . 9t2 0.980 
0. 977 0.990 0.962 0. 989 0. 973 0.932 0.977 
0· 977 0.950 0.964 0. 988 0.972 0. 938 0. 977 
0. 981 0. 995 0.965 0.994 0.977 0. 956 0.982 
0.986 0.999 0· 971 0.996 0.983 0. 958 0.986 
0. 985 0.996 0.966 0. 996 0. 983 0. 955 0.984 
0. 985 0.9)'4 0. 970 0.995 0.981 0. 952 0.985 
0.984 0.992 0.967 0.992 0.980 0.955 0.983 
0. 981 0. 99 1 0.965 0.992 0.977 0.952 0.980 
0·979 0.988 0.962 0.983 0.974 0. 950 0.977 
0. 976 0.984 0.960 0.979 0. 969 0. 948 0.974 
0· 975 0.979 0.958 0.975 0.969 0·944 0.972 
0· 97 3 0.977 0. 953 0.974 0.963 0. 94 0 0. 969 
0. 970 0.973 0.952 0.968 0.961 0.942 0.966 
0.968 0·971 0.951 0. 964 0. 956 0·939 0.963 
0.968 0. 97 1 0.946 0. 962 0.956 0.936 0.962 
0.965 0.968 0.944 0.959 0.952 0.933 0.959 
0. 964 0.967 0. 944 0.958 0.952 0.934 0.958 
0. 964 0. 960 0. 941 0.953 0.950 0.930 0.956' 
0. 962 0.958 0.939 0.956 0.954 0.931 0.955 
0. 963 0.959 0.938 0.959 0.956 0. 932 0· 957 
0.966 0. 961 0. 944 0.965 0.960 0.943 0.960 
0·973 0.969 0·952 0. 974 0.964 0.954 0. 968 
0. 978 0. 973 0.960 0.980 0.974 0. 960 0.974 
The standardi zing factors were computed using the standard infant 
infant mortality rates and the statistics on b~hs by parity 
of Ilother. 
Source I (i) For the standard infant mortality rates see table 5.1· 
(ii) For the statistics on births by parity of mother see 
figure 5.3 and 5.4. 
N 
+0> 
215. 
TABLE B.9: STANDARDIZING FACTORS FOR CHANGES IN THE 
DISTRIBUTION OF BIRTHS BY AGE AND PARITY OF MOTHER 
(COMBINED) : INFANlT MORTALITY RATE:' AUSTRALIA (1935-66) 
AND STATES (1942-66) 
YEAR N.S.W. VIC. QLD. S.A. W.A. TAS. 
193' 
1936 
1937 
1938 
1939 
1940 
1941 
1942 0.959 0.998 0.949 1.000 0·963 0.900 
1943 0.973 1.003 0.959 1.000 0.97~ 0.908 
1944 0·974 1.003 0.958 1.003 0.974 0.905 
1945 0.974 1.006 0.960 1.004 0.973 0.907 
1946 0.978 1.010 0.962 1.006 0.980 0·935 
1947 0.980 1.010 0.968 1.003 0.983 0.931 
1948 0.971 1.001 0.957 0.994 0·972 0.918 
1949 0.969 0.996 0.956 0.991 0.966 0.911 
1950 0.965 0.991 0.949 0.986 0.959 0.911 
1951 0.963 0.989 0.944 0.984 0.949 0.912 
1952 0.960 0.983 0.942 0.970 0.949 0.907 
1953 0.955 0. 979 0.938 0.968 0.939 0· 906 
1954 0.951 0.969 0.933 0.961 0.938 0.896 
1955 0.948 0.965 0.924 0.955 0.925 0.890 
1956 0·942 0.960 0.920 0.946 0.923 0.890 
1957 0.941 0.954 0.915 0.940 0.916 0.885 
1958 0.934 0. 948 0.909 0.934 0.912 0.879 
1959 0.927 0.943 0.904 0.929 0.905 0.874 
1960 0.921 0.939 0.900 0.926 0.902 0.869 
1961 0.916 0.928 0.894 0.917 0.896 0.863 
1962 0.911 0.920 0.889 0.913 0.893 0.858 
1963 0.912 0.920 0.889 0.914 0.893 0. 858 
1964 0.916 0.922 0.886 0.917 0.904 0.856 
1965 0.924 0.931 0.895 0.923 0·903 0.865 
1966 0.930 0.934 0.902 0.931 0.913 0.871 
a The standardizing faotors were computed using the standard 
infant mortality rates and the statistics on births by age 
and parity of mother(combined). 
AUST-
RALIA 
0.919 
0.929 
0.935 
0.942 
0.948 
0.957 
0.964 
0.969 
0.978 
0.978 
0.985 
0.985 
0.986 
0.976 
0.973 
0.968 
0.965 
0.961 
0.956 
0.951 
0.944 
0.940 
0.934 
0.928 
0.922 
0.917 
0.911 
0.906 
0.906 
0.911 
0.918 
0.924 
Source: (i) For the standard infant mortality rates see table 5.1. 
(ii) For the statistics on births age and parity of mother 
(combined) see figure 5.5. and section 5.3. 
216. 
BIBLIOGRAPHY 
A. BOOKS AND JOURNALS. 
Arthur,R.K. and 
Kaltreider, D.F. 
Baird,D. 
Baird,D. ,Wal ker,J. 
and Thompson,A.M. 
Baumgartner,L.,Wal1ace, 
H.M., Landsberg, E. 
and Pessin,V. 
Brunner,E.K. and 
Newton,L. 
Burns, C.M. 
But1er,N.R. and 
Bonham, D.G. 
Caffin, S.W. 
Chase, H.C. 
Chase, H.C. 
'Elderly Nulliparae: Analysis of 
Hazards of Late First Viable 
Pregnancy with Special Reference to 
Caesarean Section', Journal of 
Obstetrics and Gynaeco1ogy of the 
Br i tis hEm p ire, vol. 8, Aug u s t 1 9 5 6 , 
pp.215-22. 
'The Influence of Social and 
Economic Factors on Stillbirths and 
Neonatal Deaths', Journal of Obstet-
ric and Gynaecology of the British 
Empire,vol.52, June 1945, pp.217-34. 
'The causes and Prevention of Still-
births and First Week Deaths. 
Part III. A Classification of Deaths 
by Clinical Cause: The Effect of 
Age, Parity and Length of Gestation 
and Death Rates by Cause', Journal 
of Obstetrics and Gynaeco1ogy of the 
British Empire, vol.61,August 1954, 
pp.433-48. 
'The Inadequacy of Routine Reporting 
ofF eta 1 De at h s " Am e ric a n J 0 urn a 1 0 f 
Public Health, vol.39,1949,pp.1549-52. 
'Abortions in Relation to Viable 
Births in 10609 Pregnancies', 
American Journal of Obstetrics and 
Gynaeco1ogy, vol.38, July 1939, 
pp.82-90. 
Infant and Maternal Mortality in 
Relation to Size of Family and Rapidity 
of Breeding, University of Durham, 
London, 1942. 
Perinatal Mortality, E&S Livingstone 
Ltd., Edinburgh and London, 1963. 
'Infantile Mortality Rates', 
Population Studies, vol.VI, No.1, 
July 1952, pp.106-9. 
The Relationship of Certain Biologic 
and Socio-Economic Factors to Fetal, 
Infant and Early Childhood Mortality, 
I. Father's Occupation, Parental age 
and Infant's Birth Rank: New York 
State Department of Health, Albany, 
1 961 . 
The Relationship of Certain Biologic 
and Socio-Economic Factors to Fetal, 
Infant and Childhood Mortality, II. 
Father's Occupation, Infant's Birth 
Weight and Mother's Age, New York 
State Department of Health, Albany, 
1962. 
Cumpston, J.H.L. 
Cuthbert, G.J. 
Donnelly, J.F., 
Flowers, C.E., 
Creadick, R.N., 
Wells, H.B., 
Greenberg, B.G. and 
Surles, K.B. 
Douglas, J.W.B. 
Drillien, C. M. 
Edwards, J.C. 
Erhardt, C.L. 
Erhardt, C.L. 
Exley, H.J. 
Forster, F.M.C. 
Freedman, R., 
Coombs, L.C. and 
Friedman, J. 
217. 
Health and Disease in Australia 
A History, Melbourne, 1928. 
'Infant Mortality in New South Wales I, 
Medical Journal of Australia, vol.l, 
1950, pp. 72-80. 
' Maternal, Fetal and Environmental 
Factors in Prematurity', American 
Journal of Obstetrics and G~­
cology, vol.88, No.7, April 1964, 
pp.918-31. 
IS ome factors associated with Pre-
maturity', Journal of Obstetrics and 
Gynaecology of the British Empire, 
vol. 57, April 1950, pp.143-70. 
Studies in Prematurity, Stillbirth 
and Neonatal Deaths , Part I. Factors 
affecting Birth Weight and outco me. 
Journal of Obstetrics and Gynae-
cology of the British Empire, vol.54, 
1947, pp.302-23. 
'The Nature of the Decline in the Loss 
of Infant anf Foetal Lif e : A study 
in Western Australian Vital Statistics I, 
Medical Journal of Australia, voLl, 
1951, pp.853-6. 
'Reporting of Fetal Deaths in New 
Yo r k City I, Pub 1 i c He a 1 t h Rep 0 r t s , 
Washington, voL67, No.12, December 
1952, pp.1161-7. 
IPregnancy Loss in New York City, 
1960 1 , American Journal of Public 
Health, vol.53 , 1963, pp.1337-52 . 
'Infantile Mortality in Australia, 
1906-30 1 , Journal of the Royal 
Statistical Society, vol.XCV,1932, 
pp.684-94. 
'A Study of Stillbirths in the State 
of Victoria - 1953 1 , Medical Journal 
of Australia, voLl, 1957, pp.72-4. 
'Social Correlates of Fetal Mortality', 
Milbank Memorial Fund Quarterly, 
vol.XLIV, no. 3 July 1966, pp.327-44. 
French, F.E. and 
Bierman, J.M. 
Greenwood, M. and 
Brown, J.W. 
He a dy, J. A. and 
Heasman, M.A. 
Hemenway, H.B., 
Davis, H.W. and 
Chaplin, C.V. 
Hill, B. 
Ingalls, T. and 
Pushottam, N. 
Karmel, P.H. 
Kincaid, J.C. 
Lancaster, H.O. 
Lock, F.R., 
Donnelly, J.F., 
Wells, B. 
Flowers, C.E., 
Greenberg, B.S. and 
Creadick, R.N. 
Lundstrom, R. 
218. 
'Probabilities of Fetal Mortality', 
Public Health Reports, Washington, 
vol.77, 1962, pp.835-47. 
IAn Examination of Some Factors 
Influencing the Rate of Infant 
Mortality', Journal of Hygiene, 
vol.XII, 1912, pp.5-45. 
Social and Biological Factors in 
Infant Mortality, Studies on Medical 
Subjects No. 15, Her Majesty's 
Stationary office, London, 1959. 
'Definition of Stillbirth ' , American 
Journal of Public Health, vol. XIII, 
1928, pp.25-32. 
Principles of Medical Statistics, 
The Lancet Limited, London, 1949. 
'Foetal Risks from Rubella during 
Pregnancy', New England Journal of 
Medicine, vol.249, 1953, pp.454-5. 
'Social Services and National 
Production ' , K.Hancock (ed.), The 
National Income and Social Welfare, 
F.W. Cheshire, Melbourne, 1965, 
pp. 61-76. 
'Social Pathology of Foetal and Infant 
Loss', British Medical Journal, 
vol.2, April 1965, pp.1057-60. 
'Infant Mortality in Australia ' , 
Medical Journal of Australia, 
vol.2, 1956, pp.100-8. 
'Perinatal Mortality in the Primig-
ravida over 30 years of Agel, 
American Journal of Obstetrics and 
Gynaecology, vol. 78, No.4., 1959, 
pp. 755-71. 
'Rubella during Pregnancy: Its effects 
upon Perinatal Mortality, the Incidence 
of Congenital Abnormalities and 
Immaturity', Acta Paediatrica,vol. 41, 
1952, pp. 583-9. 
MacNaughton, M.C. 
McKeown, T. and 
Gibson, J.B. 
Mendelsohn, R. 
Moriyama, 1. and 
Greville, T. 
Pakter, I. 
Rosner, H.J. 
Jacobnizer, H. and 
Greens tei n, F. 
Parkes, A.S. 
Pearl, R. 
Peller, S. 
Peller, S. 
Pitt, W.P. 
Schlesinger, E.R., 
Beecroft, R.K. 
Silverman, H.F. and 
Allaway, N.C. 
219. 
'Natural Abortion', in Abortion in 
Britain, Proceedings of a Conference 
held by Family Planning Association, 
Pitman Medical, London, 1966, pp.7-9. 
'Observations on all Births (23097) in 
Birmingham, 1947. IV. Premature Birth', 
British Medical Journal, vo1.2, 
Sept. 1951, pp.513-7. 
'The Australian Standard of Living and 
the Development of Social Welfare', 
K.Hancock (ed.), The National Income 
and Social Welfare, F. W. Cheshire, 
Melbourne , 1965, pp.20-38. 
'Effect of Changing Birth Rates upon 
Infant Mortality Rates', Vital Stat-
istics - Special Reports, vo1.19, 
November 1944, U.S. Bureau of the 
Census, Washington, pp.399-412. 
'Out of Wedlock Births in New York 
City. I. Sociological Aspects, 
American Journal of Public Health, 
vol.5l, 1961, pp.846-65. 
'The Mammalian Sex-Ratio', Biological 
Reviews, YoLII, November 1926, 
pp. 1-51. 
'Fertility and Conception in New York 
and Chi cago' , Journal of the Am eri can 
Medical Association, voL108, April 
1937, pp.1385-90. 
'Studies on Mortality since the 
Renaissance', Bulletin of Historical 
Medicine, vol. 16 , 1944 , pp.362-8l. 
' Mortality, Past and Future', 
Population Studies, vol. 1, No.4, 
March 1948, pp.405-56. 
Congenital Malformation, A Review, II 
Medical Journal of Australia, voLl 
1962, pp.12l-4. 
'Fetal and Early-neonatal Deaths in 
Onondaga County, New York', Public 
Health Reports, Washington, vol.74, 
1959, pp.1117-22. 
Shapiro, S. 
Jones, E.W. and 
Densen, P.M. 
Shwartz, S. 
Snow, D.J.R. and 
Pearson, A.T. 
Spence, J., 
Walton, W.S., 
Miller, F.J.W. and 
Court, S.D.M. 
Spicer, C.C. and 
Lipworth, L. 
Spiegal, M.R. 
Sutherland, I. 
Swan, C. 
Swan, C., 
Tosevin, A.L. and 
Black, G.H.B. 
Tietze, C. and 
Martin, C.E. 
220. 
itA Lifetable of Pregnancy Terminations 
Correlates of Fetal Loss', Milbank 
Memorial Fund Quarterly, vol.XL. 
no. 1, January 1962, pp.7-45. 
'Prenatal Care, Prematurity and 
Neonatal Mortality', American Journal 
of Obstetrics and Gynaecology, vol. 83, 
March 1962, pp.591-8. 
'Stillbirths, Neonatal Deaths and 
Premature Births in Western Australia', 
Medical Journal of Australia, vol.l, 
1951, pp.856-9. 
A Thousand Families in Newcastle-upon-
~, Oxford University Press, London, 
1954. 
Regional and Social Factors in Infant 
Mortality, Studies on Medical and 
Population Subjects No. 19, Her 
Majesty's Stationary Office, London, 
1966. 
Theory and Problem of Statistics, 
Schaum Publishing Company, New York, 
1 961 . 
Stillbirths, Their Epidemiology and 
Social Significance, Oxford University 
Press, London, 1949. 
'Rubella in Pregnancy as an Aetiol-
ogical Factor in Congenital Malform-
ation, Stillbirth, Mijscarriage and 
Abortion', Journal of Obstetrics and 
Gynaecology of the British Empire, 
vol. 56, June 1949, pp.341-63. 
'Final Observation on Congenital 
defects in Infants following Infectious 
Diseases during Pregnancy with Special 
Reference to Rubella', Medical Journal 
of Australia, vol.2, 1946, pp.645-59. 
'Foetal Deaths, Spontaneous and Induced 
Abortion in the Urban White Population 
of the United States', Population 
Studies, vol.XI, no. 2, November 1957, 
pp . 170-6. 
Titmus, R.M. 
Townsend, L. 
Townsend, S.L. 
Turner, A.J. 
Valaoras, V.G. 
Wiehal, D.G. 
Woodbury, R. 
Yerushalmy, J. 
Ye r u s hal my, J., 
Bierman, J.M., 
Kemp, D.H. 
Conner, A. and 
French, F.E. 
Yerushalmy, J., 
Palmer, C.E. and 
Kramer, M. 
221 . 
Birth, Poverty and Wealth: A study 
of infant Mortality, Hamish Hamilton 
Medical Books, London, 1943. 
'Stillbirths in the State of 
Victoria - 1953-61', Medical Journal 
of Australia, voLII, 1962, 
pp. 403-6. 
Re ort on a Tasmanian Birth Record 
Surve Se tember 1960-Februar 1962). 
National Health and Research Council, 
Canberra, 1964. 
'Maternal Nutrition and Neonatal Deaths. 
A comparison of the Neonatal Mort-
ality Rates of Queensland and South 
Australia', Medical Journal of 
Australia, vol. I, 1938, pp.490-3. 
'Refined Rates for Infant Childhood 
Mortality', Population Studies, 
voLIV, No.3, Dece mber 1950, pp.253-66. 
'A Summary of Data on Reported 
Incidence of Abortion', Milbank 
Memorial Fund Quarterly, vol.XVI, 
No.1, January 1938, pp. 80-8. 
Causal Factors in Infant Mortality. 
A statistical Study Based on Invest-
igation in Eight Cities, Children's 
Bureau of Publication No. 142, 
Washington, 1925. 
'Infant and Maternal Mortality in 
the Modern World', The Annals of the 
American Academy of Political and 
Social Science, vol. 237, 1945, pp. 
134-41. 
'Longitudinal Studies of Pregnancy on 
the Island of Kauai, Territory of 
Hawaii, I. Analysis of Previous 
Reproductive History', American Journal 
of Obstetrics and Gynaecology, vol. 71, 
No.1, January 1956, pp. 80-96. 
'Studies on Childbirth Mortality', I. 
Puerperal Fatality and Loss of 
Offspring', Public Health Reports, 
Washington, voL55, 1940, pp.1010-27. 
Yerushalmy, J., 
Gardiner, LM. and 
Palmer, C.L 
222. 
'Studies on Childbirth Mortality', 
II. Age and Parity as Factors in 
Puerperal Fatality', Public Health 
Reports, Washington, vol. 53, 1940, 
pp. 1195-1220. 
B. OFFICIAL PUBLICATIONS 
Central Northern 
Medical Association 
Committee. 
Com m 0 n w ffil t h Bur e a u 0 f 
Census and Statistics 
Commonwealth Bureau of 
Census and Statistics 
Bureau of Census and 
Statistics , Victoria 
Bureau of Census and 
Statistics, New South 
Wales. 
Consultative Council on 
Ma ternal and Peri-
natal Mortality. 
Conference of Stat-
isticians. 
National Centre for 
Health Statistics. 
National Centre for 
Health Statistics. 
National Centre for 
Health Statistics. 
First Report on Perinatal Mortality 
covering the period July 1, 1960 to 
June 30, 1962, Newcastle, N.S.W., 
Medical Journal of Australia, vol. 1, 
1963, pp.960-3. 
Occupational Survey of the Commonwealth 
of Australia, 1945, Canberra. 
Official Yearbook of the Commonwealth 
of Australia, Nos. 37, 38, 40 and 41 
and 54. Canberra. 
Victorian Yearbook 1940-1, Melbourne, 
1941 . 
Perinatal Deaths for 1964 and 1965, 
Sydney. 
Report on the Survey of Perinatal 
Deaths for 1965 and 1966, Department 
of Health, Victoria, Melbourne. 
Reports, Resolutions and Agenda of the 
Conference of the Statisticians of 
Australia (various years). 
Infant and Perinatal Mortality in 
Denmark by P.C. Matthiessen, D. Trolle, 
and B.Zachu-Christiansen, PHS Publ. 
No. 1000 , Series 3 , No.9, Washington, 
1 967 . 
Infant and Perinatal Mortality in 
England and Wales by K.M . Hirst, 
N.R . butler and M.J.R. Dawkins, PHS 
Publ. No .1000, Series 3, No. 12, 
Washington, 1968. 
Infant Mortality Problems in Norway, 
by J. E. Backer and 0ystein Aagenaes, 
PHS Publ.No . 1000, Series 3,No.8, 
Washington, 1967. 
National Centre for 
Health Statistics. 
National Centre for 
Health Statistics 
National Centre for 
Health Statistics. 
New Zealand Department 
of Statistics. 
United Nations. 
United Nations 
United Nations. 
United Nations. 
World Health 
Organisation. 
223. 
International Comparison of Perinatal 
and Infant Mortality: the United 
States and six West European Countries 
by H.C. Chase, PHS Publ. No. 1000, Series 
3 , No.6, Washington, 1967. 
Recent Retardation of Mortality Trends 
in Japan, by T. Soda, Kimura, M., 
Hirayama, T., Tsunoda, R., Suganuma, T. 
and Uedd, K. PHS Publ.No.1000, 
Series 3, No. la, Washington, 1968. 
Weight at Birthand Cause of Death in 
the Neonatal Period: United States, 
Early 1950, by S.Shapiro and J.Unger, 
PHS Publ.No.1000, Series 3, No.6, 
Washington, 1965. 
Vital Statistics, 1966, Wellington. 
Demographic Yearbook, 1965. 
Foetal, Infant and Early Child hood 
Mortality, I. vol. I - The Statistics, 
1954. 
Foetal, Infant and Early Childhood 
M 0 r tal i ty , Vo 1 . I I, B i 0 log i cal, E con om i c 
and Social Factors, 1954. 
Handbook of Vital Statistics methods, 
1955. 
Report on Definition of Stillbirth and 
Abortion, by Percy Stocks, WHO/HS/ 
STDEF/4. February 1950. 
